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Marksman below is aiming an infrared communications beam at a 
receiver. Solid-state modulator controls the radiation, p 177 
Parametric up-converter preamplifier for telemetry system, p 188 
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in science, the defense 

PRO GRE S ~ effort, and industry is 
dependent on precise 

measurements, made swiftly, surely, repeatedly. 

é seeks to engineer into every instrument and system 

a genuine contribution to the art of measurement, plus the 

quality and dependability that has made @ instruments, 

for over 20 years, the exceptional value 


in electronic measuring equipment, 


er time-saving, 
Lift this convenient, new 
instruments. 
Many are 


solid-state devices 


RACK "EM UP-STACK 
UP New, and only from WW) 


UNIVERSAL MODULAR INSTRUMENTS 


Lightweight, portable bench instruments, or neat, clean, 
compact rack equipment— it’s all one in the universal 
packaging concept developed for new instruments. 
Instruments mount in module multiples of one, two or three 
per rack-width; fit 24” two-sided racks back-to-back, or stack 
and nest neatly, firmly, one above the other, on your 

bench. Zip-off covers for unmatched service accessibility. 
See, at I.R.E., how much space and time you’ll save! 


flap for 








Pam ieee 
Fe 


eer 





pa! ie: 


ee 














Achievement for your measuring progress — 3 4 


(ge 








New Frequency/Time Standard Systems 
Allow Precise Comparison With 
HF, VLF Standard Broadcasts 


@ New “ 104AR Quartz Oscillator. Electronics’ most ultra- 
modern precision oscillator, 1/1010 typical short term stability, high 
spectral purity, $3,250.00. 

@ New 4 114BR Time Comparator. Allows time comparison 
without changing clock setting, $1,200.00. 


@ New 4 724BR, 725AR Standby Power Supplies. Automat- 
ically assume load and warn when ac power fails, continuous 
operation assured, 4 724BR, $850.00, # 725AR, price on request. 

@ improved h) 113BR Frequency Divider and Clock, $2,750.00. 
@ Auxiliary equipment for HF or VLF comparison: # 523CR 
Electronic Counter, 4 103AR Frequency Standard, 4 560A Printer/ 
Recorder, 4 120AR Oscilloscope. 








Still more versatility for 7) high speed counters with these new plug-ins 


- \  @525C Frequency Converter. 
Plug-in for @ 524C/D Counters, 

| permits measurement to 500 MC 
oe] | with counter accuracy. @ 525C, 
Y $425.00. 





New Oscilloscopes, Power Supplies, 
Oscillators, Voltmeters, Pulsers 

and Current Measuring Instruments 
— Your Audio-Video Work 


h) 185B Oscilloscope. 1,000 MC all- 
purpose, “ultimate” oscilloscope, now 
with extended low frequency response. 
" Price on request. 


hp 215A Pulse Generator (not shown) 
produces fast rise-time pulses for com- 
puter, tunnel diode analysis. 1 nano- 
second rise time, 1 MC rep rate. Price 
on request. 


hp 170A 30 MC Oscilloscope. Multi- 
purpose vertical and horizontal plug-in 
versatility designed to MIL specs for 
, high dependability. Easiest to use and 
= calibrate. $2,150.00 





hp 160B 15 MC Oscilloscope. Militar- 
ized, rugged, has same multi-purpose 
vertical and horizontal plug-in versa- 
tility of 170A. Beam finder, sure trig- 
gering for easy operation. $1,850.00. 


2 Vertical, 3 Horizontal Plug-Ins for 
4 160B, 170A Oscilloscopes. 


New ® 166B Time Mark Generator 
joins other horizontal plug-ins: # 166C 
Display Scanner for making recordings 
and # 166D Sweep Delay Generator. 
Vertical plug-ins include ® 162A Dual 
Trace Amplifier, and new # 162F Fast 
Rise Amplifier. 





4 526D Phase Measuring Unit. 
Plug-in for @ 524C/D Counters, gives 
0.1 ysec resolution 10 cps to 20 MC, 
reads 400 cycle phase shift directly 
in degrees. @ 526D, $750.00. 








hp 723A Power Supply. !4 ampere, 40v 
output, programmable remotely, pro- 
duces precise repeatable voltages for 
components testing. New module cab- 
inet. $225.00. 


4p 726AR Power Supply. Pro- 
grammable 2 ampere, 45 v out- 
yA put. Includes positive-action 
ne circuit guarding transistors 
i under test. Price on request. 


hp 428B Clip-on DC Milliammeter. 
1 ma to 10 amps full scale, unique 
probe clips around wire, doesn’t load 
circuit. Meter reads dc, is unaffected by 
ac. Recorder/scope output de to 400 
cps for hum, noise analysis. $550.00. 


hp 457A AC-to-DC Converter. Dou- 
bles usefulness of your conventional 
or digital dc voltmeter. Accuracy 0.3°; 
+ 0.00lv, 50 cps to 50 KC. Compact, 
modular design. Price on request. 


fp 413A DC Null Indicator. Highly sensitive, center-scale 
reading dc voltmeter developed from popular 4 412A Volt- 
ohmmeter. $350.00. 


hy 204B Portable Oscillator. Floating output usable above, 
below or isolated from ground. Transistorized, no warmup, 
stable output from turn-on. 5 cps to 500 KC. $275.00. 


hi 405BR/CR Digital Voltmeters. Automatic precision in- 
struments, jitter-free, in-line readout, floating input, range 0.001 
to 999 v de. # 405BR, $850.00. 4 405CR, with recorder, printer 
output. $925.00. 





























new instruments to speed, simplify your scientific work! 


a\ , ’ 4 New Transistorized Counters Give . 
a ° ) Continuous een eee Mm - 
Ay Temperature Range, 3%” High 


‘ bs 
: hy 5512A, 300 KC Continuous display holds while counter making count, only tp 5212A, 300 KC 
In-line readout, $1,175.00 changes when count changes, no “blinking.” Columnar readout, $975.00 












@ Four-line binary code (1-2-2-4) output. 


Ss a @ Measure frequency, phase angle, drift. ERS 


7 


r fea s.43 4] » ill W@ Solid state dependability. a EL * bal 
4 ™ Wi Wide ambient temperature tolerance, —20 to +65° C. . 

tp 5532A,1.2 MC New # universal module cabinets; portable, easy-to-stack hp 5232A, 1.2 MC 
In-line readout, $1,550.00 bench instruments or sleek, space-saving rack mounting. Columnar readout, $1,300.00 


10-nanosecond Resolution Time Measurement! 


: 4 5275A Time Interval Counter. & 562A Transistorized Printer. 
oe ae Measures with 10 nsec accuracy time Prints data from two sources, stores 
\ sucauee ]) between two electrical events. Range information being received while 







* 10 nsec to 0.1 sec. Rugged, transis- printing previous data; does not 
torized, universal module cabinet. “hold off” data source, speeds data 
Price on request. Used with new ® acquisition. Accepts BCD, 10-line 
101A 1 MC Oscillator (not shown), same precision time base as input codes. Price on request. 
in @ 524C/D counters, # 100E Frequency Standard. Stability 
5/108/week. 


New Microwave Power and Standing Wave Ratio Meters 


ae 





hi 431A Power Meter. Easiest to use,ends 4 415C Standing Wave Ratio 








“zero chasing” due to time-temperature drift; Meter, transistorized, incorpor- 

no zero change when switching ranges.Com- ates revolutionary four-times ex- 

: pact, transistorized, new universal module cab- pansion of readings at any point 

&, inet, line power or rechargeable battery opera- on any scale. Special circuitry 

Pe tion. Quickly, accurately measures 1 pw to 10 _ protects bolometers. Recorder 

; mw with new # 478A Thermistor Mount (co- output, bolometer checker, line 

r_° t axial) and new & X486A X-band Thermistor oy rechargeable battery opera- 

, Mount (waveguide), truly temperature-com- tion. Price on request. 

7 ‘@° md pensated mounts. # 431A, $345.00. @ 478A, 


e $145.00. @ X486A, $145.00. ’ 


New 1 to 4 GC (KMC) Coaxial Microwave Instrumentation 


@ $382A, X382B Precision Rotary Vane Attenuators. & 489A, 491C Traveling-Wave-Tube Amplifiers. 


Shorter, smaller; direct-reading 63” long 1 to 2 GC and 2 to 4 GC respec- 
db scale. Optional vernier gives rotary tively, have 1 watt output, new 
resolution to 0.005 degrees for ultra-high permanent-magnet TWT’s, very 
definition, precise resetability, easiest little heat. Compact, universal 
reading. # S382A, price on request. module cabinet, rugged, depend- 
@ X382B, price on request. able. @ 489A, $1,970.00. @ 491C, 


49 760D /761D Coaxial Directional Couplers, flat to +0.5 $1,970.00. 

db over 4-to-1 frequency range. ® 760D, 250 MC to 1 GC, 

$200.00.  761D, 1 to 4 GC, $185.00. 

4 906A Coax Sliding Load, 1 to 12.4 GC, SWR 1.05. HEWLETT-PACKARD COMP ANY 

Price on request — Page Mill ol Palo Alto, California, U.S.A. 
eo able “HEWPACK” DAvenport 6-7000, Area Code 415 

@ 536A Coaxial Wavemeter, 1 to 4 GC, $500.00. Shidd vaddoteiinatives in of puinainal 





HEWLETT-PACKARD S.A. 


@ Rue du Vieux Billard No.1 Geneva, Switzerland 
Data subject to change without notice. Prices f.0.b. factory Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36 
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PLOT MEASUREMENTS 


INSTANTLY, ACCURATELY, ECONOMICALLY 
WITH ROHDE and SCHWARZ 


Z-g DIAGRAPHS 








RANGE: 30 to 2400 MC 


The Diagraphs employ the directional coupler principle. Measurements 
can be read directly on a Smith chart or a special transmission-line 
chart without any arithmetical or graphical evaluation work, thereby 
saving time, expense, and eliminating error. A large number of accessories 
is available such as baluns, variable shorts, etc. 


THE DIAGRAPHS OFFER 4 MEASURING USES: 


Impedance and Admittance Measurements: Wide-band response dia- 
grams on aerials, transformers, load resistors, filters and other networks 
can be traced within minutes. 

Measuring Transmission Characteristics: Transfer characteristics of 
multi-terminal networks and semi-conductors can be plotted directly 
on a transmission-line chart. 

Phase Angle Measurement: Take phase angle readings between 2 
voltages from +180° to —180° directly on a polar coordinate system. 
Use as a Measuring Receiver: The built-in superheterodyne receiver 
can be used as a linear measuring receiver. 


Specifications 
Frequency Range | Type | 0] 





30 to 420 mc 50*, 60 and 75 
300 to 2400 mc 50* and 60 


WRITE TODAY FOR DIAGRAPH DATA SHEET 
111 Lexington Ave., Passaic, N. J. e PRescott 3-8010 


Visit our booth 3000 at the I.R.E. Show 


Attenuation and Phase Angie 
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2& 3-mm 
precision 
waveguide 
components 


delivery from stock 


Only available from FXR...the world’s most complete line 
of field tested, precision 2- and 3-mm components, It takes 
experienced, creative engineers, advanced production tech- 
niques, skilled craftsmen and high precision machine tools 
to produce components for the F band (90 to 140 KMC) and 
the G band (140 to 220 KMC)...and only FXR has these 
four production requirements under one roof. 


Infinite care in producing all the FXR 2- and 3-mm waveguide 

components is exemplified by: 

® Components machined and milled as needed out of solid 
blocks. 


All components internally gold plated to preserve their 
low insertion loss features. 
Precision differential screw micrometer drives (readable 


to +0.001 millimeters) used for FXR G band Frequency 
Meters and Precision Sliding Shorts. 


FXR also has available the me 


Frequency Range: 140- 
220 KMC/sec 

In-guide detector ele- 
ments for maximum sen- 
sitivity 

Series 208 Detector Mount 
can be uséd with replace- 
able crystal, bolometer, 


t complete line of mm waveg 


eo ~ 
- 
—— 


FXR G208A DETECTOR MOUNT WITH 
FXR 7224A CRYSTAL DETECTOR CARTRIDGE 


or thermistor cartridges 
Recomnrended accesso- 
ries: 
FXR 2224A Crystal 
Detector Cartridge 
FXR 2230S Bolometer 


Cartridge 
FXR 22558 Thermistor 





FXR GIO5A 
SLOTTED SECTION 





Sampling probe, fixed position, variable insertion 
Secondory waveguide 
Primary waveguide 





























Eccentrically mounted dielectric vone 
Distance - Load 
(electrically variable) 


Frequency Range: 140-220 

KMC/sec 

Novel technique (see draw- 

ing) incorporates a fixed po- 

sition probe and an adjust- 

able phase shifter to sweep 

VSWR pattern past the 

probe. 

Recommended accessories: 
FXR G208A Detector 
Mount and Crystal 


ide components for use in the 18 KMC to 90 KMC region. 
2 & 3-mm waveguide components 





FXR SERIES PREFIX 
WAVEGUIDE SIZE 
IN INCHES (1.D.) 


F 6 
080 x .040 051 x .0255 





FREQUENCY RANGE 
IN KMC/SEC 


90.-140. 





SLOTTED SECTIONS 


F105A 


$1400 





ATTENUATORS—Precision Calibrated 


F163A 


$ 975 





CRYSTAL DETECTOR MOUNTS—Tuneable 


F208A 


$ 400 





CRYSTAL DETECTOR CARTRIDGE 


2224S 


$ 150 





F781A 


$ 475 





HARMONIC GENERATOR CARTRIDGE 


2225S 


$ 150 


Cartridge 
RAR NOP TROLS 





Frequency Range: 
220 KMC/sec 
Micrometer dial, calibra- 
tion chart supplied pro- 
vides an accuracy of 
+0.5%. Specific point 
accuracy +0.2%. 
Self-calibrating by using 
successive resonances 


140- 





2230S __$ 150 


BOLOMETER ve, 
THERMISTOR C DGE 





7235S __$ 150 





TUNERS—E/H 
PRECISION PHASE SHIFTERS 


F313A 
F314A 


$ 775 
$ 950 








FREQUENCY METERS— 


Reaction, micrometer F412A $ 750 


a 





3/8 


TERMINATIONS—Fixed FSO1A $ 150 





WAVEGUIDE TEES—Series F620A 
Shunt F621A 
Hybrid F622A 





be | 


wnrn 
Raa 





WAVEGUIDE BENDS—90° E-piane F623A 
90° H-plane F624A 


~~ 





RKiNnn 
slau 


WAVEGUIDE $0° TWISTS F625A 





PRECISION SLIDING SHORTS F631A 


8 
a 





STRAIGHT WAVEGUIDE 
SECTIONS (Min. length) F634A 





Provides second harmonic 
output signal in the fre- 
quency range 140-220 
KMC/sec when supplied 
with a fundamental fre- 
quency input signal 
* Required accessory: 
FXR 2225A Harmonic 
FXR G781A HARMONIC GENERATOR WITH aw 
FXR 2225S 


HARMONIC GENERATOR CARTRIDGE 














These components are also available in the FXR F band (90 te 140 KMC) 
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STANDARD GAIN HORNS F638A 














Characteristics and prices subject to change without notice. 








SEE US AT THE I. R. E. SHOW, BOOTHS 3410-3414 


FXR OFFICES IN NEW YORK © BOSTON © LOS ANGELES 
REPRESENTATIVES IN ALL MAJOR CITIES THROUGHOUT THE WORLD 





FXR, Ine. 


Design Developme nt , Manufacture 


25-26 50th STREET » RA. 1-9000 
WOODSIDE 77, N.Y. TWX: NY 43745 
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HIGH-VOLTAGE POWER SUPPLIES © ELECTRONIC TEST EQUIPMENT 
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CROSSTALK SPECIAL 


IRE CONVENTION—Chances are you are going to the IRE Convention a 
week come Monday; more than 70,000 electronics engineers are. By now 
you have your plane tickets for New York and, we hope, hotel reserva- 
tions. And you are thinking about packing for the trip. May we suggest 
that you take along this copy of ELECTRONIcs. Of course it is heavy. But 
you won’t be charged for overweight if you carry it in your briefcase. 

With this issue of ELECTRONICS as your guide, your visit to the IRE 
Show and Convention can be more profitable than ever. The meeting is a 
pretty overwhelming experience: there are 265 papers to hear (not count- 
ing panel sessions) and more than 850 exhibits to visit. 

Now here is what ELECTRONICS’ editorial staff has done for you: 

First we combed the entire technical program for papers that were 
outstandingly new and significant. Then we went to the authors and their 
companies to get brief but authoritative technical previews and merged 
them into our feature article: Engineering Highlights of the 1961 IRE 
Convention (p 182). 

Then we approached exhibitors to find out what new developments they 
are planning to reveal at the show (p 36). 

We contacted employers and employment agencies to forecast what your 
prospects will be if you decide to investigate that area (p 40). 

And these articles, as the man said, are only the beginning. We have 
in this issue an interview with IRE President Lloyd Berkner (p 274), 
new happenings in research and development (p 200), components and 
materials (p 204), production techniques (p 208), and foreign electron- 
ics (p 9), new products coming on the market at the show (p 212), and 
a list of exhibitors with booth numbers (p 279). 

For you who are coming to New York, this issue is an indispensable 
guide; for you fellows who are “minding the store,” it is a convenient 
way of keeping up with the art. 

And for Show-bound travelers, the latchkey is out both at our editorial 
offices on the eleventh floor of the McGraw-Hill building, 330 West 42nd 
Street, and at booth 4314-16 at the Colesium. Stop in; we will be de- 
lighted to hear your ideas for stories. You too can become an author. 


GERMAN THOROUGHNESS. Trying to find filing space recently, a clerk in 
the Berlin office of a large German electronic equipment manufacturer 
was going over old, dusty foiders—found one labeled “Top Secret.” She 
took it to her boss and asked if it could be thrown out. Editor MacDonald 
of ELECTRONICS happened to be visting at the time. It turned out to be 
photographs of a transmitter installed in submarines in 1912! 


Coming In Our March 17 Issue 


BEAM MASER. Hydrogen cyanide is used in the beam maser described in 
our next issue by F. S. Barnes and D. Maley of the electrical engineering 
department at the University of Colorado in Boulder. The authors present 
a thorough discussion of the design and operation of the maser, which 
is built for three-millimeter wavelengths. 


IN ADDITION. A variety of interesting feature material to appear next 
week includes: handling decimal digits with one clock pulse by A. A. 
Jaecklin of the Swiss Federal Institute of Technology; phase measure- 
ment at high frequencies by Y. P. Yu of Ad-Yu Electronics; and a wide- 
band transistor preamplifier for low-noise applications by S. R. Parris of 
Burroughs. 
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BORG CONCENTRIC SCALE MICRODIALS 


provide precise control and fast readouts of arr 


e Potentiometer contact position 
e Shaft position, number of turns 


for any multiturn device 


BORG, 


Borg Concentric Scale Microdials 
indicate the precise shaft positions of potentiometers or any 
multiturn device of ten turns or less. These precision, turns- 
counting dials divide each 360° revolution of the controlled 
shaft into 100 equal increments. The turns-counting dial is 
driven by the increment dial. Whenever the controlled shaft makes 
a complete revolution, the turns-counting dial records it. Operation 
is continuous in either direction. Possibility of backlash between the 
controlled shaft and the Microdial is eliminated. Indexed accuracy 
is one part in 1,000 — suitable to a potentiometer of 0.1% 
linearity, and permitting repetitive positioning of such a pot 
within its tolerance. Borg Concentric Scale Microdials were 
specially developed for and are ideally suited to Borg 
Micropot Potentiometers. They can be used in 
conjuction with other potentiometers however. See your 
nearest Borg technical representative or distributor. 


WRITE FOR COMPLETE INFORMATION 








ENRICH CONTROL PANELS AND INSTRUMENTS 
WITH A SUBTLE TOUCH OF COLOR... 





Model No. 


“_— 


“— 


wie Ove 





1361 


Dark Gray 


Light Gray 


Dark Gray 





1362 


Light Gray 


Dark Gray 


Light Gray 
Black Red 
Light Gray Red 








1363 
1364 
1365 


Black 
Dark Gray 
Light Gray 























Dark Gray Red 

















BORG EQUIPMENT DIVISION 


Amphenol-Borg Electronics Corporation 
Janesville, Wisconsin © Phone Pleasant 4-6616 


Micropot Potentiometers © Turns-Counting Microdials * Sub-Fractional Horsepower Motors © Frequency and Time Standards 
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TWO OUTSTANDING 
HIGH- TEMPERATURE 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 


For continuous operation at hot- 
test spot temperatures up to 
200°C (392°F) and up to 
250°C (482°F) for short periods 
of time—depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recom- 
mendation for continuous oper- 
ation at hottest spot tempera- 
tures up to 250°C (482°F) and 
up to 300°C (572°F) for short 
periods of time. Ceroc has a 
flexible ceramic base insulation 
with either single silicone or 
single or heavy Teflon overlays. 
The ceramic base stops “‘cut- 
through” sometimes found in 
windings of all-fluorocarbon 
wire. Both Tetroc and Ceroc 
magnet wires provide extreme- 
ly high space factors. 

Write for Engineering Bulle- 
tins 405 (Tetroc Wires) and 
400A (Ceroc Wires). 

SPRAGUE ELECTRIC COMPANY 
35 Marshall Street, North Adams, Mass. 


SPRAGUE 


THE MARK OF RELIABILITY 
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COMMENT 


Medical Electronics 

I have just read Medical Elec- 
tronics Part I in the Jan. 20 issue 
(p 49). I would like to suggest 
that this report should also appear 
in a professional medical journal. 

I believe that this report should 
receive wider distribution among 
the medical profession, and not be 
buried from them in an electronics 
publication that too few of them 
read. How do we go about this? 

VERNE F. GOERGER, M. D. 
RAYMONDVILLE, TEX. 

We'd 
semination of the information in 
our five-part series on Medical Elec- 
tronics. 


welcome the broader dis- 


The current series of editorial 
material on electronics in medicine 
prompts me to write you an expres- 
sion of my observations over the 
past 20 years of the medical re- 
searcher as an_ electronic-instru- 
ment user. 

No group of customers displays 
more emotion and less scientific 
evaluation in the selection of their 
measurement apparatus, which is 
too often chosen on the basis of 
what someone else may be using, 
rather than “how will this appara- 
tus perform with respect to my 
problem?” 

The research-minded MD is so 
constituted that in many instances 
he looks upon the electronics engi- 
neer as a mere servant, with little 
or no recognition that this man 
proudly knows his business and can 
ffer constructive contributions to 
many measurements problems at 
hand. 

He does not realize that the eco- 
nomics of commercial electronic in- 
strument marketing simply cannot 
provide the hand-holding which is 
frequently demanded at his con- 
venience on a time schedule unheard 
of in general industry. 

If the medical researcher and 
clinical investigator, who collec- 
tively represent a significant elec- 
tronic instrument market, would 
seriously attempt to define their in- 
strument needs so that the test-in- 
strument industry could design 
from a stable performance base, 
medical research would be better 
served. 


Oo 


Our grateful thanks are extended 
co the many wonderful, dedicated 
people involved in medical research 
who, by conducting themselves in a 
rational and reasonable manner, are 
the recipients of more than their 
share of help and attention from 
many service organizations, who 
are more than willing to incur 
short-term financial losses as an in- 
vestment toward long-term humani- 
tarian gains. 

WALTER A. KNOOP 
GAWLER-KNOoP Co. 
ROSELAND, N. J. 


We think reader Knoop is a bit 
severe, except in his closing para- 
graph. Certainly many medical re- 
searchers can’t effectively outline 
their needs; sometimes they’re not 
sure exactly what they’re looking 
for, and frequently don’t know how 
a technology such as electronics can 
help them. That’s one of the rea- 
sons we're publishing this series; 
to try and bridge the gap in under- 
standing electronics and 
medicine. 


between 


Switched Pix 


I noted with interest the story 
and picture concerning my client, 
S. Himmelstein & Co., on p 86-87 
of the Jan. 27 issue. However, Mr. 
Himmelstein’s picture was_ inad- 
vertently carried over the Ross H. 
Snyder story on p 87, and perhaps 
it was Mr. Snyder’s picture that 
appears with the S. Himmelstein 
story on p 86. 

It could be that you might want 
to clear up this error to your read- 
ers. At any rate, both are fine-look- 
ing gentlemen, and certainly no 
harm has been done... 

JACK MATHIS 
MATHIS ADVERTISING 
CHICAGO 


It is indeed my picture which ap- 
peared on p 86 of the Jan. 27 issue 
over the Himmelstein item. Please 
do not be disturbed by the error; 
ELECTRONICS makes them very 
rarely, as I know from the care 
with which you processed an article 
of mine some years ago. No apology 
is needed. 

Ross H. SNYDER 
EITEL-MCCULLOUGH INC. 
SAN BRUNO, CALIF. 

We knew who they were; the 

printer flopped the pictures. 


electronics 











: ? ~ SS 
Detector i SSG 


\ Qa, > “\ ae : MODEL D-50 SW 


MUAY coe. 900 8 


ep Signal Generator 











HOR. PHASING “ts 
PULL BLANKING OFF MARKERS 
5 MC 10 MC 


\ 





UNUSUAL STABILITY IN SWEEP WIDTHS 


FROM F¥Onec 10 400 mc 


New Jerrold WIDE PLUS NARROW 
SWEEP SIGNAL GENERATOR pF 


Here’s a generator that follows in the FEATURES: 
footsteps of Jerrold’s famous wide band 
sweep—900 A. By adding narrow sweep 
capabilities and many of the features 
found only in signal generators, Jerrold e Accurately calibrated frequency dial. 
has produced a new, unusually stable 
and extremely versatile Sweep Signal 
Generator. The 900 B is one instrument 
that can handle practically any sweep Each marker output individually controls from front 
signal nee from 500 ke to 1200 panel. 

me. Your VIDEO, IF, VHF and UHF Nese ; . 
communication requirements can all be e Built-in de coupled oscilloscope pre-amplifier. 
serviced by the 900 B. e Built-in precision attenuator 10 db steps—zero to 50 db. 


Price $1880.00* f.0.b. Philadelphia e High level, metered output. 


See, examine and get the facts about this versatile instrument at 
© IRE BOOTHS 3904-3906 or write for complete technical data. 
ELECTRONICS CORPORATION Industrial Products Division, 

Dept. ITE-84, Philadelphia 32, Pa. 


Jerrold Electronics (Canada) Ltd., Toronto « Export 
Representative: Rocke International, New York 16, N.Y. 


*Prices and specifications subject to change without notice. 





Sweep widths as wide as 400 mc; as narrow as 10 ke. 
Frequency coverage 1% mc to 1200 me. 


Built-in crystal controlled harmonic markers (at 1, 5, 
10 and 50 mc intervals). 
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OUR SEMICONDUCTORS 60... This is the 20,000 G radial acceleration test. It’s a 
part of the rigorous Military Specification test procedure which Saratoga Semi- 
conductors go thru to assure the quality levels required for Military applications. 


In Saratoga we get results . . . results which demonstrate why the Saratoga Semi- 
conductor is called “The Thoroughbred of Semiconductors.” 


Send for our new catalog SS-2001 outlining details, specifications, and appli- 
cations of Saratoga silicon zener regulators* and silicon power rectifiers.* 


SARATOGA SEMICONDUCTOR DIVISION, Saratoga Springs, N.Y. 


ESPEY MFG. & ELECTRONICS CORP. 


* Meet all requirements of MIL S-19500B 
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SPECIAL 


IRE Show Papers Reflect 
Event’s International Side 


MANY ENGINEERS helping to shape 
electronics overseas will be partic- 
ipating in this year’s 49th Inter- 
national Convention of the Insti- 
tute of Radio Engineers. 

Convention goers will have a 
chance to learn what is being done 
throughout the world. 

One paper, for example, is being 
given by a Norwegian engineer, 
Herman Ruge of Oslo’s Central In- 
stitute for Industrial Research. 
The paper, “An Adaptive System 
Using Periodic Estimation of the 
Pulse Transfer Function,” is be- 
ing presented by Ruge and an 
American engineer, S. C. Bigelow 
of Columbia University’s depart- 
ment of Electrical Engineering. 

A paper from Italy, “A Double 
Delay Line Clipped Linear Ampli- 
fier,” is being presented by an 
Italian and an American engineer, 
S. Svelto of C.I.S.E., Milan, and 
R. L. Chase of Brookhaven. 

A report on Soviet activity in 
thermoelectricity will be presented 
by an American observer, R. L. 
Petritz of Texas Instruments, Inc., 
while another broad _ category, 
“Status of New Energy Sources in 
Western Europe,” will be discussed 
by Pierre R. Aigrain of the Uni- 
versity of Paris. 

A Japanese speaker, Masahisa 
Miyagi of Nippon Electric Co., will 
present a paper on unbalance dis- 
tortion in a baseband combiner. 

There will be a detailed descrip- 
tion of the first commercial com- 
prehensive microwave and tropo- 
scatter communication system in 
South America. The speaker will 
be F. B. Woodward of the Oficina 
Tecnico Amando Capriles in Car- 
acas, Venezuela. 


Cambodians Starting 
To Watch Television 


PHNOM PENH—Private homes in 
this Southeast Asian country are 
installing television receivers, fol- 
lowing inauguration of tv service 
late in 1960. Presently, most of the 
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program fare is motion pictures 
with dubbed-in Cambodian sound 
tracks. Transmission is from a 
small portable transmitter. Plans 
call for installation of a permanent 
transmitter and extension of pre- 
sent facilities later in the year. 


Soviet Electronic Converter 
Brightens Medical X-Ray Image 


Moscow—FElectronic optical con- 
verter which increases the bright- 
ness of an x-ray screen a thousand- 
fold is being used at the Regional 
Research Clinical Institute. 

The device reportedly allows 
radiologists to watch on film small 
areas of the stomach wall affected 
by cancer and to establish patho- 
logical movements of the membrane 
of the stomach’s various regions. 

Soviet medical researchers say 
the electronic converter is espe- 
cially valuable in determining the 
location of invisible alien bodies in 
the respiratory tract. 


Yugoslav Factory to Make 
Philips Television Sets 


ZAGREB—Through a licensing agree- 
ment with Philips of Eindhoven, 
the Yugoslav factory, RIZ (Radio- 
industria, Zagreb) will start mass 
production of television receivers 
in May. The factory expects to 
produce 100,000 sets a year, plans 
to make 43 and 53-cm screen sizes. 

Prices will probably be very 
high, according to spokesmen in 
this country, but both Philips and 
RIZ are optimistic because the tv 
sets will be in the category of ex- 
pensive consumer items’ usually 
sold under installment plans. 

The 43-cm size sets will sell for 
135,000 dinars (about $180), and 
the 53-cm size will cost 160,000 
dinars (about $220). The sets will 
be sold under the trademark Kum- 
rovec, not Philips. The nomencla- 
ture is aimed at making consumers 
feel that this is a_ full-blooded 
Yugoslav product since its name is 
that of the birthplace of Marshal 
Tito in Croatia. 


Other electronics activity in 


Yugoslavia include plans for an in- 
ternational fair of contemporary 
electronics to be held in Ljubljana 
in October. 

Last year’s fair here saw 41 
Yugoslav and 68 foreign exhibitors 
from 17 nations participating. The 
U. S. had 19 exhibitors. It’s re- 
ported some 5.5 billion dinars in 
business was transacted at fair of 
1959, about 8 billion dinars in 1960. 


Argentina Cuts Surcharges 
On Some Electronic Gear 


BUENOS AIRES—Observers here say 
a new decree by the Argentine gov- 
ernment improves chances for U.S. 
manufacturers to bring more com- 
mercial electronic equipment into 
this country. 

The decree provides for reduc- 
tions in surcharges on electro- 
mechanical equipment operated 
from punch card systems, elec- 
tronic computers and accessory 
hardware for statistical work, ac- 
counting and compilation. 

The new law provides for a drop 
of 20 percent, as compared with the 
previous surcharge rate of 40 per- 
cent. It applies to both electronic 
and electrical equipment. 


Ireland Planning 
New Tv Service 


DUBLIN—Recently established Irish 
Television Authority reports plans 
to go on the air in November. The 
new tv service, called Radio Eire- 
ann, is now getting ready to install 
studio gear in four locations in 
Dublin central headquarters. 

Two of the four studios will con- 
tain four 434-in. image orthicon 
camera chains and associated audio 
and video gear consisting of two 
16-channel sound mixers and two 
10-channel video mixers. The third 
and fourth studios will contain 
equipment for live pickup. 

Most studio equipment is being 
purchased from EMI Electronics, 
Ltd. Ampex Ltd. of Reading, Eng- 
land will provide video tape record- 
ing equipment for both studio and 
mobile use. 








New broad range! 


TEST TRANSISTOR BETA 





TRANSISTOR TESTE 
MODEL 2198 





No leads to unsolder 


Four overlapping Beta Ranges «+ High meter resolution 
Direct reading with test circuit power off 


New Sierra 219B 4-range Transistor Tester reads Beta directly in the 
circuit; also measures Ico, Beta out of circuit. 


Less downtime and less danger of damage to transistors under test 


with this new Sierra instrument—battery-operated, light weight, port- 
able, easy to use. 


Maintenance, quality control, incoming inspection and production 
testing are just a few of the applications where you save time and 
money by testing transistors, even complete assemblies, without un- 
soldering leads. Model 219B reads Beta in the circuit, 1 to 120. Ico 
is measured on a straightforward basis; collector potentials of 3, 6 
or 12 vdc may be selected. All controls are on the front panel... an 
instrument of convenience, speed, accuracy. 


Write or phone today for information and demonstration. 


See us at I.RE. 
Third Floor—Just Behind Escalators 


IN 


ane 


Test ranges 
Beta 

leo: 
Accuracy 
In circuit: 


Out of circuit: 
Power: 


Operating 
Temperature: 


Size: 


Price: 


1-4, 3-12, 10-40, 30-120* 
0-50, 0-500 ua 


+20% for external loads over 
500 ohms. 

Improved accuracy above 

500 ohms, usable readings 

below 500 ohms. 


+10% 
Internal battery, mercury or 
zinc-carbon type, 600 hrs. av. 


life; output indicated on 
front-panel meter. 


32 to 149° F 

9” high, 758” wide, 61/2” 
deep, weight, 10% Ib., 
including batteries. 
$275.00 


*Beta readings to 300 may be 
approximated. 


SIERRA ELECTRONIC CORPORATION 


A Division of Philco Corporation 


6919A BOHANNON DRIVE . DAvenport 6-2060 « MENLO PARK, CALIF., U.S.A. 
Sales representatives in all principal areas. 

Canada: Atlas Instrument Corporation, Ltd., Montreal, Ottawa, Toronto, Vancouver. 
Export: Frazar & Hansen, Ltd., San Francisco. 
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ELECTRONICS NEWSLETTER 


Navy Designs to Emphasize 
Microelectronics 


OFFICE OF NAVAL RESEARCH study 
group on microelectronics released 
its final report last week on cir- 
cuits and systems with equivalent 
component densities “at least one 
order of magnitude greater than 
conventionally fabricated circuits.” 

The state-of-the-art report em- 
phasizes that future design will in- 
volve a basic change in device 
fabrication and in approach to sys- 
tems and circuits. Not only will 
dramatic reductions in size be pos- 
sible, ONR feels, but also the new 
technology of molecular electron- 
ics will permit “greater simplicity 
and reliability, mew functions, 
higher performance, and lower cost 
and power consumption . . . These 
objectives .. . are well within the 
possibilities of achievement as a 
result of proper and sufficient R&D 
effort.” 


Revenue Service Studies 
Taxability of Knowhow 


INTERNAL REVENUE SERVICE an- 
nounced last week that it is sus- 
pending rulings with respect to 
what part of a knowhow agreement 
is a nontaxable transaction. 
Knowhow, to IRS, includes secret 
processes, technical assistance, 
technical information, diagrams, 
designs, and so forth. Technical 
assistance agreements frequently 
transfer these imponderables in 
exchange for stock in a foreign 
corporation. IRS is studying the 
issue to determine what parts 
should and should not be taxable. 


Britain Now Constructing 
Integrated Air-Traffic System 


BRITISH GOVERNMENT 
mates” memorandum recently 
noted that a new high-perform- 
ance radar system is under con- 
struction, designed to detect and 
control supersonic aircraft. 
System will form part of an in- 
tegrated civil and military air- 
traffic control network for Great 


“Air Esti- 
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Britain. Associated computers and 
data-handling equipment will be 
fast enough to calculate intercept 
data for supersonic craft. Long- 
range equipment will supplement 
the BMEWS installation at Flying- 
dales, England, handling the air- 
craft part of the early-warning 
problem. 

Project is under security wraps 
because of its military use. Even 
the names of contracting manufac- 
turers are being withheld. 


Study Subsurface Travel 
Of ULF Waves 


AIR FORCE Cambridge Research 
Laboratories have hired Space 
Electronics Corp. to study subsur- 
face propagation of ultra-low-fre- 
quency radio energy at long dis- 
tances. 

The company will experiment 
with 400-cps energy over paths 
thousands of miles long. Field-in- 
tensity measurements at various 
ranges and azimuths, the noise en- 
vironment at 400 cycles, propaga- 
tion mechanisms,  radiation-to- 
medium coupling, and propagation 
anomalies are among studies to be 
undertaken. Space Electronics has 
conducted several USAF study pro- 
grams in subsurface communica- 
tions in the last two years. 


Electronics Introduces 
Building Design Problems 


ARCHITECTS and construction engi- 
neers are beginning to face the 
problems in building design and 
construction introduced by prolif- 
eration of electronic equipment, 
ELECTRONICS learns. Another part 
of the problem is energy from out- 
side a structure being conducted 
through the metal frame to affect 
electronic operations inside. 
Radio-frequency interference 
problems are compounded by new 
emission sources, from communica- 
tions through computers to auto- 
matic elevators. Elevator controls 
have been known to interfere with 
medical instruments and com- 
puters. Building frame can be an 


antenna, which makes matters 
worse. 

R-f interference studies are cur- 
rently being undertaken for archi- 
tects on new buildings which will 
house electronic research or medi- 
cal equipment, also for such com- 
puter-loaded office buildings as the 
Government Offices Center soon to 


go up opposite the White House. 


Pay-Television Trial 
Underway in Hartford 


FEDERAL COMMUNICATIONS COMMIS- 
SION acted en banc recently to give 
final approval to the first subscrip- 
tion-tv trial. Grant was made to 
Hartford Phonevision, licensee of 
Hartford, Conn., station WHCT 
(channel 18). 

RKO General is sole owner of 
Hartford Phonevision. Zenith Ra- 
dio developed the system; Televi- 
sion Entertainment Co. (Teco) is 
Zenith’s patent licensee. RKO has 
assumed the cost of the test, which 
it estimates at $10 million and 
which it does not expect to recover 
“during the three-year period.” 


Royal Navy Developing 
Weapons-Control Computers 


GREAT BRITAIN’S Royal Navy is de- 
veloping computers to track and 
classify targets automatically, 
store and display the information, 
and calculate and recommend battle 
procedures. 

Revelation of the development 
came during debate in Parliament 
on the navy estimates last week. 
System will be flexible and simple 
enough to permit reprogramming 
for changes in weapons and weap- 
ons policy. It will prepare and ac- 
cept information for automatic ex- 
change among ships in its own and 
allied task forces. 


“Dark Heater” Promises 
To Extend Tube Life 


DEVELOPMENT of a “dark heater” 
that operates 350 K below the 
1,500-1,700 K of a standard ther- 
mionic-cathode heater was reported 
last week by RCA’s electron tube 
division. 

The heater has a grey insulation 
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coating applied to the heater wire. 
The darker surface radiates heat 
more efficiently, improves’ the 
transfer of heat to the cathode, 
permits efficient cathode operation 
at 1,850 K. 

Company spokesmen say the low- 
ered bulb temperature will extend 
life and improve performance of 
entertainment-type tubes. RCA has 
already produced a quarter-million 
electron tubes using dark heaters. 

Lowered internal stresses and re- 
duced thermal change during cy- 
cling, according to RCA scientists, 
lessen the chances of recrystalliza- 
tion and burnout. Current charac- 
teristics are extremely stable. Ef- 
fects of a-c leakage and hum are 
reduced. 

Cooler operation means a greater 
margin of safety in present heater- 
cathode voltage ratings. 


Air Force Accelerates 
Weather System Test 


RADARS for detecting severe storms 
are being set up at Hanscom Field 
in Bedford, Mass., and at the Army 
Ordnance Depot in Maynard, Mass., 
for accelerated testing of USAF’s 
433L project. The 433L system will 
be a global semiautomatic weather 
system using AN/FMQ-5 Rawin 
gear, now under development (and 
similar to Weather Bureau’s AMOS 
IV). The 5.6-cm AN/FPS-68 ra- 
dar, developed by Navy, is the sys- 
tem that will be used to detect 
heavy rains and thunderstorms. An 
East-Coast prototype network for 
433L, built for the Air Force by 
United Aircraft, should be ready 
for tests in May. 

A vertically pointing radar at 
0.86 cm is already under test for 
the detection of cloud layers. 


Commissioner Pushes 
All-Channel Tv 


SENATE is considering a proposal 
from Federal Communications 
Commissioner F. W. Ford to re- 
quire that all new tv sets moving 
in interstate commerce be equipped 
to receive uhf as well as vhf chan- 
nels. 

Uhf has been caught in a vicious 
circle of inactivity: setmakers 
won't include tuning capability for 
channels 14 through 83 because 
too few broadcasts are transmitted 
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on uhf; broadcasters don’t want to 
see the channels because few people 
want to spend the $15 or $20 to 
buy an adapter. Ford’s proposed 
legislation would make manufac- 
turers help expand tv coverage. 
Adding uhf would cost the setmak- 
ers about $10 a set, Ford figures. 


Prove Perceptron’s Ability 
To Learn Problem-Solving 


SEVERAL STUDIES of reinforcement 
procedures and other aspects of the 
perceptron electronic nerve net- 
work have been completed by Cor- 
nell Aeronautical Lab for the 
government. 

The study results indicate that 
memory functions and _ training 
procedures currently exist which 
guarantee that a perceptron “will 
udtimately arrive at a solution to 
any given response - association 
problem” as long as a solution can 
be represented by an acceptable 
terminal state of the preceptron. 
A wide variety of problems—with 
wide variations in frequency and 
amplitude of stimuli—are soluble 
with existing training procedures. 

Different transfer functions built 
into a perceptron system evidently 
do not affect ability to arrive at 
solutions to learning problems. 
The perceptron eventually finds a 
way; the efficiency of the path is 
what varies with the variation in 
transfer functions. 


Japan Industrialist Proposes 
Color Television for Taiwan 


NATIONALIST CHINESE Government 
of Chiang Kai-shek recently re- 
ceived a proposal from Matsutaro 
Shoriki that color television be im- 
mediately introduced into Taiwan. 
Shoriki is publisher of Tokyo’s 
Yomiuri, chairman of freewheeling 
Nippon Tv Network, and Grand 
Old Man of Japan’s information 
media. 

His proposal suggests that Tai- 
wan’s tv system, now going in, is 
years behind the world if it can 
only handle monochrome; if in- 
stalled in color, it would be abreast 
of the world and ahead of the 
Chinese Peoples Republic (which 
now boasts a 29-station mono- 
chrome network). Shoriki points 
out that only Japan and the U. S. 
are now carrying on full-scale color 


telecasting, suggests that—if un- 
dertaken before the present sys- 
tem is cemented into place—a color 
system could be installed in Taiwan 
by adding one or two hundred mil- 
lion yen (between $280,000 and 
$560,000) to the present appro- 
priation. 

NTv is offering not only tech- 
nical assistance in setting up the 
island system on Taiwan, but also 
financial aid amounting to the 
necessary one or two hundred mil- 
lion yen. 


Air Force Pays for Study 
Of Radiation Transients 


PROBLEM of malfunctions in elec- 
tronic gear from high transients 
of nuclear radiation will be studied 
by Boeing Airplane Co. under con- 
tract from USAF’s Air Research & 
Development Command. 

Study will use the pulsed nuclear 
reactor at Lawrence Radiation Lab, 
Livermore, Calif. It will seek to 
determine radiation levels at which 
present-day electronic gear can op- 
erate, will try to find design par- 
ameters to make equipment im- 
mune to high transient values of 
radiation. Flash X-ray system now 
under development at Boeing will 
also be used to simulate nuclear- 
weapon transients. 


Missile-Warning Network 
Gets First Phone Circuits 


FOUR STATIONS of the 34 USAF 
microwave and tropo-scatter sta- 
tions being installed by Western 
Electric for the ballistic-missile 
early-warning system in Alaska 
went into operation last week. The 
initial link from Clear connects 
Murphy Dome and Pedro Dome to 
the Alaskan Communications Sys- 
tem office in Fairbanks. 

The whole system—connecting 
Clear through Anchorage, Fair- 
banks, Juneau and Ketchikan to 
North American Air Defense Com- 
mand headquarters in Colorado 
Springs—will become operational 
this summer. It will complement 
and augment the existing White 
Alice system. 

The Thule, Greenland, leg of 
BMEWS communications has been 
in operation since last Oct. 1. 
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This Top Team of Application Engineers 


Represents You at Bourns! 


Consider this crack Trimpot® engineering group an extension of 
your own staff... because that’s exactly what it is. Each of these 
men is a graduate engineer; each has extensive experience in 
potentiometer applications; and each is responsible for techni 
cal subjects within a specific geographic area. The Bourns 
specialist assigned to your region therefore becomes well 
acquainted with your requirements—to help you solve today’s 
problems today! 


Because Bourns offers the widest selection of adjustment poten- 
tiometers in the nation, these men are in the best possible posi- 





NUMBER 12—APPLICATION SERIES 


See us March 20-23 at the 

IRE Show/Booths 1816-1818. 

tion to steer you to fast answers for your potentiometer needs 
lf modifications or specials are in order, they'll come up with 
sound, low-cost solutions. if your problems require direct engi 
neer-to-engineer contact on problems involving design, quality 


control, or testing, they'll provide it...on the phone or in 
your office. 


Here, in short, is a group of engineers devoted to giving you 
personal service and personal follow-through on your projects. 
The phone is right there on your desk—call anytime! 


BOURNS. INC.. TRIMPOT DIVISION 
6135 MAGNOLIA AVE., RIVERSIOE. CALIF. 
PLANTS: RIVERSIDE. CALIF ORNTA, 
AMES. (OWA: TORONTO. CANABA 


Exclusive designers and manufacturers of Trimpot® potentiometers. Pioneers in transducers for position, pressure, acceleration. 
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BARNSTEAD 
ENGINEERED 


TRANSISTOR 
WASHER 


WITH GREATER CAPACITY 
for 
WASHING and RINSING 


e TRANSISTORS 
DIODES 
e MISSILE PARTS 
e LARGE POWER TUBES 
e ELECTRONIC PARTS 





The new Barnstead Model TW-50X 
Transistor Washer, completely enclosed 
in stainless steel cabinet, was engineered 
for washing and rinsing transistors, 
diodes, missile parts, large power tubes 
and other electronic parts in hot, ultra | 
pure water with continuous repurifica- | 
tion. It produces best results with faster 
rinsing and fewer rejects. 


repurifies the water by (1). removal of | 
organic impurities, (2) demineralization 
and (3) filtration of submicroscopic par- 
ticles to 0.45 microns. RESULT: Ultra- 
pure final rinse water which is not only of | 
high electrical resistance, (15,000,000 to | 


| 
| 
The purification system continuously | 
| 


18,000,000 ohms @ 18° C., but also | 
free of organic impurities and minute 
particulate matter which often interfere 
with thorough cleaning. 


A minimum amount of heat is required 
since the system contains its own regen- 
erative heat exchanger. The water is 
continuously recirculated and repurified, 
thus saving thousands of gallons of pure 
water daily, and eliminating the need for 
a larger capacity purification system. 


Reduce your costs . . . cut down on 
rejects . . . write Barnstead for literature 
on the Transistor Washer Model TW-50X. 


WMarnstead 


STILL AND STERILIZER CO. 
84 Lanesville Terrace, Boston 31, Mass. 


FIRST IN PURE WATER 
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WASHINGTON OUTLOOK 


KENNEDY ADMINISTRATION’s reappraisal of the nation’s defense policy 
is expected to result in a new emphasis on development and procurement 
of electronic command and control systems. 

The Pentagon has recommended a sharp increase in spending for such 
equipment as part of the overall effort to reduce the vulnerability of 
strategic weapons systems and to improve operational decisionmaking. 
Service officers have long complained about inadequate budgets for com- 
mand and control systems. 

While the White House has accepted the Pentagon’s general view on 
the need for bolstering electronic command and control facilities, no 
one is certain how much additional spending the administration will 
authorize for the fiscal year starting next July. Any substantial step-up 
will probably appear in fiscal 1963, when Kennedy’s first complete budget 
will be in effect. 


INDEPENDENT REVIEW of government patent policies concludes that the 
policies are functioning reasonably well and that there seems to be no 
urgent reason for change. The study was made for the General Services 
Administration by George Washington University’s Patent, Trademark & 
Copyright Foundation. 

The Foundation’s conclusion, which is based on a study of R&D con- 
tracting by both Defense Department and Atomic Energy Commission, 
contradicts allegations of the electronics industry and other defense 
contractors. These contractors want the patent policy of National Aero- 
nautics & Space Administration revised so that it will be more in line 
with the Pentagon’s than with AEC’s. The Defense Department allows 
contractors title to patents developed under contract; NASA’s policy, 
like AEC’s, restricts the award of patents resulting from federally 
financed R&D. 

The GWU study claims this controversy on patents is “exaggerated” 
and that very few patentable inventions actually come out of research 
for the government. It argues that there is no strong case for a uniform 
patent policy, suggests that uniformity might hamper Pentagon-AEC 
flexibility in dealing with contractors. 

It does concede, however, that AEC policies probably are too rigid 
and may have deprived the Commission of the fullest cooperation from 
private industry. It describes as “negligible” the danger of undue 
concentration in industry which some Congressmen have said would 
result from the Pentagon’s policy. 


NAVY is asking for authority to develop a Polaris missile with 5,000- 
mile range, and an even bigger Polaris for use as a seaborne satellite 
launcher. 

The 5,000-mile version of the missile would be tagged A-5, would 
follow up the 1,200-mile model now operational, the 1,500-mile A-2, 
to be ready next year, and a 2,500-mile A-3 scheduled for service use 
in 1964. The A-5 could be developed by around 1970, Navy sources 
say. 

The proposal to convert Polaris into a satellite launcher is called 
Project Sea Scout. The hefty solid-fueled rocket would be used to orbit 
the Transit navigation-aid satellite and for other Navy-initiated space 
projects. 


FIRST CONSTRUCTION CONTRACT for a Minuteman ICBM base has been 
awarded after a five-month delay. The delay resulted from a $25-million 
gap between the Pentagon’s original $50-million estimate for the work 
and the low bid that was received on the first round of bidding. Defense 
Department negotiated the price down to $61.8 million by agreeing to 
furnish certain equipment which the construction contractor was ini- 
tially required to buy and install himself. 


electronics 





inventiveness: indispensable ingredient of Space Technology Leadership 

In the achievement of Space Technology Leadership, on-the-shelf hardware and the existing state-of-the-art are not always equal to 
the requirements of advanced missile and space systems. In such challenging situations Space Technology Laboratories responds 
with the full breadth of its resources @ In response to the need for time compression, STL inventiveness produced devices answer- 
ing urgent requirements of advanced space programs conducted for the Air Force Ballistic Missile Division, National Aeronautics 
and Space Administration, and Advanced Research Projects Agency. Among these: Telebit, first digital computer to enter space; 
the first multi-million-mile space communications system of Pioneer V; a continuous-wave radio guidance system and light- 
weight autopilots for Able-series space vehicles; and a low-thrust multi-start space engine for maneuverable satellites @ On this 
foundation of inventiveness STL continues to broaden in scope, translating creative concept into accomplishment for Space Tech- 


nology Leadership @ Outstanding scientists and engineers seeking such an environment are invited to investigate opportunities 
available at STL. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. r.0. 80x 950055, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Edwards Rocket Base * Canoga Park 5 / Cape Canaveral ® Manchester, England *« Singapore * Hawaii 


Those attending the International Convention of the IRE are invited to visit STL at Booth Number 1435 


March 10, 1961 





have the advantages of a Keithley 
electrometer for as little as $280! 


These two new low cost electrometers perform the work of 
several instruments in the measurement of extreme spans of 
voltage, current and resistance, and complement the more 
sensitive Keithley 610A and 600A electrometers. They are 
useful de pre-amplifiers and have outputs for driving oscil- 
loscopes and recorders. 


The line-operated 621 features 37 ranges, and the battery- 
operated 620 offers 31 ranges. Accessory voltage-divider 
probes are available to extend the voltage ranges to as high 
as 30 kv. Input impedance of both instruments can be selected 
from 10° to 10! ohms to permit optimum balance of low 
circuit-loading versus minimum pickup. 


CTROMETER 





The 621 offers full scale current ranges of 10-!! to 10-4 ampere, 
while the 620 covers from 10-!! to 10-5 ampere. Both instru- 
ments measure signals below one micro-microampere with 
speed and ease. 





Both the 620 and 621 include internal resistance measuring 
ranges covering the majority of high resistances normally 
encountered in the laboratory. The 621 ranges are 105 to 10!2 
ohms, and the 620 covers 10° to 10!! ohms full scale, on read- 
able, linear mirror scales. 


MODEL 620 Battery-Operated 
Electrometer offers 31 ranges. 


brief specifications 
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RANGES: 
Voltage: 


Current: 


Resistance: 


ZERO DRIFT: 


AMPLIFIER: 


F. S. Outputs: 


Gains: 
Bandwidth: 


PRICE: 


“Ez | 
o © & 
‘ c 


4> 


620 
0.1, 0.3, 1,.3, 10 volts 
f.s. to 2% of f.s. on all 
ranges. 
10-1! to 10-5 amp. f.s.; 
to 3% of f.s. to 10-9 
amp. 4% beyond. 


105 to 10!! ohms f.s.; to 
4% of f.s. to 10°, 5% 
beyond. 


After warmup, below 3 
mv/hr. 


Up to 1 volt 
0.1, 0.33, etc. to 10 


DC to 1000 cps within 
3 db. 


$280. 


621/621R 
0.1, 0.3, 1, 3, 10, 30, 100 
volts f.s.; to 2% of f.s. 
on all ranges. 


10-!! to 10-4 amp. f.s.; to 
3% of f.s. to 10-9 amp., 
4% beyond. 


105 to 10!2 ohms f.s.; to 
4% of f.s. to 109, 5% 
beyond. 


After warmup, below 3 
mv/hr 


Up to 1 ma or 10 V. 
0.1, 0.33, etc. to 100 
DC to 1000 cps within 
3 db. 


Cabinet or rack $390. 


og 
=. 
? * 


MODEL 621 Line-Operated Electrometer, shown with 
Shielded Test Lead, is also available as rack Model 621R 
shown above. 


1241S EUCLID AVENUE 
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For nearest 
Raytheon Sales Office 


see last page of insert. 


ee eae i) of the many 
semiconductor sources 


some are GERMANIUM houses 
some are SILICON houses 
some are DIODE houses 
some are RECTIFIER houses 
some are TRANSISTOR houses 
some are CIRCUIT PACKAGING houses 


é 
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Raytheon 


is all of these In one 


plus proven advances in RELIABILITY PROCEDURES 
mechanized production for PRODUCT QUALITY 
extensive engineering for APPLICATIONS ASSISTANCE 




















There’s a Raytheon semiconductor for your application. For information on 
all Raytheon semiconductor products, call your nearest Raytheon Sales Office. 
For a copy of our Short Form Catalog, circle 200 on Reader Service Card. 


SILICON AND GERMANIUM DIODES AND TRANSISTORS °* SILICON RECTIFIERS + CIRCUIT-PAKS 


RAYTHEON COMPANY 
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QKW 750A TWT has 20 db 
nominal gain and 100 kw nom- 
inal peak power to drive Am- 
plitronsin MOPA chains. Duty 
cycle is .O15 for pulsed oper- 
ation over the 2,900 to 3,100 
Mc range. A similar tube, the 
QKW 782, covers the 2,700 to 
2,900 Mc range. Circle 201] on 
Reader Service Card. 


New microwave tubes for 
broadband, high-power 
S-band MOPA chains 


QKB 924 BW 0 is the master oscillator. This 
tube in conjunction with an external delay 
line feedback, provides an extremely stable 
frequency signal over the 2,700 to 3,200 Mc 
range. Tubes with similar characteristics are 
available through X-band. Circle 202 on 
Reader Service Card. 


The new tubes described on this 
page make possible highly efficient 
master oscillator-power amplifier 
chains with bandwidths of 7% , peak 
powers of 6 megawatts and average 
powers of 30 kilowatts. 


A new concept in master oscil- 
lators permits the precise determina- 
tion and stabilization of frequency. 
Thus, the MOPA chain is ideally 
suited to high-duty-cycle, frequency 
diversity applications employing 
fully coherent MTI, pulse compres- 
sion and pulse-to-pulse frequency 
shift. 


Tubes with similar performance 
characteristics are also available for 
MOPA operation in other frequency 
bands. For complete technical de- 
tails on this new microwave tech- 
nique and comprehensive brochure, 
write to Microwave and Power Tube 
Division, Raytheon Company, Wal- 
tham 54, Massachusetts. 


Two QKS 622 pulsed type Amplitrons* 
in parallel operation produce 6 megawatts of 
power output over the 2,900 to 3,100 Mc 
range at efficiencies of 75% to 80% and duty 
cycles as high as .005. The QKS 783 is a 
similar Amplitron that covers the 2,700 to 
2,900 Mc range. Circle 203 on Reader Service 
Card. 


* Raytheon trademark 
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COLLOIDAL SILICA SOL 
egnation and/or foam- 


pot with hollow cera- 
res. 


BLACK OXIDE FINISH on in- 
terior and exterior surfaces 
of case for better heat 
transfer. 

VOLATILES REMOVED by 


amg in high vacuum 
GLASS FIBER INSULATION, at high temperature. 
mica or aluminum winding 


High Power CW 
X-Band Circulators 


Raytheon’s Special Microwave De- 
vice Operations announces a new 
line of high-power ferrite X-band 
circulators which may also be used 
as isolators in conjunction with suit- 
able auxiliary loads. 


The typical unit illustrated is the 
model CXH2 covering 10.0 to 10.6 
kMc with a continuous power rat- 
ing of 10 kilowatts. Isolation is 20 db 
minimum, insertion loss is 0.25 db 
maximum and VSWR is 1.15. 


Used as an isolator, the unit will 
handle continuous power levels up 
to 10 kilowatts with a front-to-back 
ratio of 60:1. 


For complete details on this and 
other significant developments in 
microwave ferrite devices, please 
write to Special Microwave Device 
Operations, Raytheon Company, 
Waltham Industrial Park, Waltham 
54, Massachusetts. 


High power X-band circulator CXH2. 
Circle 204 on Reader Service Card. 


heat cleaned to remove 
organic residues. 


PURE SILVER or chro- 
mium-plated copper 
wire insulated with a 

fiber or ceramic 
coating. 


ALUMINA TERMINALS pro- 
tected against oxidation by 
special plating process. 


CONTROLLED 
ATMOSPHERE 
inside hermeti- 
cally sealed en- 
closure. 


HELIARC WELD 
sealing inspect- 

by helium 
mass-spectro- 
meter leak de- 
tector. 


phen yr inne sal con- 
struction of case and struc- 
tural members for minimum 
weigh’ 


Circle 205 on Reader Service Card. 


New Raytheon transformer will resist 
nose cone temperatures to 1,100°F 


Raytheon is now building transformers capable of 
withstanding temperatures such as those encountered 
in a re-entering missile’s red-hot nose cone. 


The unit pictured above resists temperatures up to 
1,100°F which is 700 degrees higher than units pres- 
ently in use. The goal for units now under construc- 
tion at Raytheon is a minimum operation time of 

00 hours with an internal temperature 200 degrees 
above the ambient of 900 degrees. 


To accomplish this, Raytheon has developed new 
construction techniques and high-temperature resist- 
ing wire and insulating materials. 


For further information on high-temperature trans- 
formers please write, stating your specific require- 
ments, to Magnetics Operations, Raytheon Company, 
Microwave & Power Tube Division, Waltham 54, 
Massachusetts. 


Typical Specifications - MODEL CXH2 





Frequency 10.0—10.6 kMc 


10kW (cw) 
Isolation i 


oe eee eee eer 0.25 db max. 
VSWR 


Flanges 
Waveguide 
Weight 
Water cooled 
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UHF Planar Triodes for communications, 
radar, and missile application. Special types 
available include: quick warm up (12 sec. 
cathode heating) ...7.5 amp pulse current 

. grid pulsed power (2kW to 3000 mega- 
cycles). Circle 206 on Reader Service Card. 


Electron tube specialist with major 
capabilities in these fields... 


THE MACHLETT LABORATORIES, INC. 


The Machlett Laboratories Inc., a 
pioneer in the art of high power 
electronics, offers significant ad- 
vances in these specialized areas of 
electron tube design and manu- 
facture... 

Technical data and product line 
brochures on request. 


fi) 
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High Power Triodes for communications, 
industrial heating, pulse modulation. Water 
and vapor cooled tubes to 400kW CW out- 
put. Ceramic, coaxial-terminal construction; 
lightweight F-A-C tubes, low, medium and 
high mu. Circle 207 on Reader Service Card. 





Hard Pulse Modulator Tubes for high 
power radar systems, precise pulse shaping, 
high repetition rate, coded signaling. From 
the industry’s strongest line: shielded grid 
triodes (unipotential oxide cathode, output 
powers to 3.5Mw); high power triodes (pulse 
powers to 20 Mw; hold-off ratings to 1OOkV 
in production to 350kV in development). 
Circle 208 on Reader Service Card. 


High Vacuum Rectifier Tubes for hold-off 
diode application, high voltage power sup- 
plies. |1O0kV-10 amps, air insulated; 150kV- 
10 amps, oil insulated. Circle 209 on Reader 
Service Card. 


TV Camera and Specialized CR Tubes — 
Vidicons: for ultraviolet sensitive response... 
low light level . . . near infrared. Scan con- 
version tube: S/N ratio of 100:1, rf separa- 
tion not required. Circle 2/0 on Reader Serv- 
ice Card. 
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A reputation for reliability 


Raytheon’s complete line 
of components for 
industrial and military 
applications 


Choose the most reliable electronic 
components available. Precision- 
produced by the Industrial Compo- 
nents Division, this broad line 
encompasses practically every elec- 
tronic circuit requirement from elec- 
tron tubes to the most advanced and 
sophisticated innovations in elec- 
tronic components. Full technical 
data can be obtained by writing to: 
Industrial Components Division, 
Raytheon Company, 55 Chapel 
Street, Newton 58, Massachusetts. 





Storage Tubes 

[he advanced design features of Raytheon 
recording storage tubes offer designers of 
radar systems many new application possi- 
bilities. A full line of single- and dual-gun 
types enable the design of unique circuits for 
scan conversion, retention, and signal inte- 
gration. Circle 2/1 on Reader Service Card. 
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Raysistors 

Raysistor control devices are electro-optical 
components designed to operate efficiently as 
relays, potentiometers, choppers, commuta- 
tors, and high voltage controls. No mechan- 
ical parts mean long trouble-free operation in 
many circuit applications. Circle 212 on 
Reader Service Card. 


Subminiature Tubes 
Raytheon, leading manufacturer 
of subminiature tubes, maintains 
an unprecedented program of 
quality control. Outstanding fea- 
tures of Raytheon subminiature 
tubes include: reduced vibration 
output, superior characteristic 
uniformity, reduced microphonic 
output, controlled operation time, 
tightened characteristic limits, 
greater resistance to shock and 
fatigue. Circle 213 on Reader 
Service Card. 


Receiving Tubes 

Innovations in grid manufactur- 
ing techniques and advanced 
quality control methods result in 
higher performance and depend- 
ability in receiving tubes for 
radio, TV, high-fidelity, and 
mobile communications. Circle 
214 on Reader Service Card. 


Noise Modules 

Wide band noise source modules 
are small, rugged, and require 
low power. They permit the suc- 
cessful design of extremely com- 
pact, portable test equipment and 
systems capable of reliable opera- 
tion over wide extremes of shock, 
vibration, and temperature. Cir- 
cle 215 on Reader Service Card. 


Cathode Ray Display Devices 
Printer, infrared stimulable, and 
high-altitude CRT’s like the 
CK1354 and CK1355S illustrated, 
are representative of Raytheon’s 
advanced development tech- 
niques in cathode ray display de- 
vices. Many types—oscillographs, 
radar indicators, video recorders, 
and flying spot scanners are avail- 
able for industrial and military 
applications. Circle 216 on 
Reader Service Card. 
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* MADE in US* 


Low Power Industrial 

and Transmitting Tubes 
Popular rectifier, series regulator, 
and transmitting types featuring 
greater efficiency and reliability 
are available. Tubes are outstand- 
ing for their higher voltages, 
higher power, and higher temper- 
ature handling capabilities. Circle 
217 on Reader Service Card. 


RAYTHEON COMPANY 


INDUSTRIAL 


Filters 

For multiple narrow band filter 
channel applications, Raytheon 
magnetostriction rod filters are 
more rugged, weigh less, take less 
space and are more precise than 
other types available. Single filter 
and arrays are available in both 
stock and custom designs. Circle 
218 on Reader Service Card. 


Rayspan Spectrum Analyzers 

Utilizing a unique magnetostriction filter ap- 
plication, Rayspan Spectrum Analyzers pro- 
vide the outstanding features of high speed, 
high resolution, and high sensitivity. Operat- 
ing Over a wide frequency range they enable 
the analysis of pulses and transients and dis- 
tinguish weak signals. Circle 2/9 on Reader 
Service Card. 


Miniature Tubes 

Raytheon miniature tubes are reliable and 
rugged. Their advanced electrical and me- 
chanical construction features assure long 
life and trouble-free operation under the most 
adverse environmental conditions. Frame 
grid miniature types provide exceptionally 
high gain and low noise. Circle 220 on Reader 
Service Card. 


Control Knobs and Panel Hardware 

For equipment that deserves the precision- 
engineered look, Raytheon offers the most 
complete line of matching control knobs to 
MS91528B plus panel hardware such as 
knob and shaft locks, test jacks, and panel 
fasteners. Circle 221 on Reader Service Card. 
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W eld-Pak Circuit Modules 

Raytheon Weld-Pak circuit modules contain 
more than 100 components and 300 welds in 
each cubic inch. A full line of standard com- 
puter logic modules, as well as complete cus- 
tom-design service is available. Raytheon also 
provides a complete line of Weld-Pak neon, 
incandescent, and thyratron light indicator 
packages. Circle 222 on Reader Service Card. 


Accelerometers 

The EM900 piezoelectric accelerometer illus- 
trated, is a general purpose type. It accurately 
measures shock up to 100,000 G’s and vibra- 
tion up to 10,000 cps with no measurable 
hysteresis and is operable in ambient tempera- 
tures ranging from 100° below zero F to 
500° above zero F. Circle 223 on Reader 
Service Card. 
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New portable fully transistorized d-c power 
supply. QR36-4AP regulates 0 to 36 vdc out- 
put voltage to + (0.02% + Imv) against 
combined line or load variations. Fully 
metered. Front panel terminals for remote 
sensing. Circle 224 on Reader Service Card. 


New portable high-voltage supply Model 
230-6P has unusually versatile controls, un- 
usually complete protective features for a 
unit of its size. Rated: 0-30,000 vdc, at 0-6 
ma. Reversible polarity. “Coarse” and “Fine” 
front-panel voltage adjustments. Circle 225 
on Reader Service Card. 


New wide-range three-phase frequency 
changer, Model FCR3P300, supplies up to 
300 volt-amperes, three-phase, at any fre- 
quency in the range 45 to 2000 cps. Low 
distortion. Also rated at 200 VA two-phase 
or 300 VA single-phase. Circle 226 on Reader 
Service Card. 


Three new models added 
to Sorensen line of off-the- 
shelf controlled power units 


... Just a sample of the more-than- 
400 Sorensen models... including 
regulated d-c power supplies, a-c 
voltage regulators, voltage regulat- 
ing transformers, high-voltage d-c 
power supplies, high-voltage a-c and 
d-c testers, and miniature compo- 
nent-type inverters, converters, and 
d-c supplies. Request your copy of 
the new 1961 Sorensen “Power 
Supply Handbook and Catalog” 
from Sorensen & Company, Richards 
Avenue, South Norwalk, Conn. 


SORENSEN & COMPANY, INC. 
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Analog-Digital converter 
handles 5 million 


information samples /second 


Faster than any other available, Ray- 
theon’s new A-D converter provides 
up to 5 million independent 8-bit 
words per second. 


The machine’s twenty-five nano- 
second aperture time allows digitiz- 
ing of pulses less than one-half 
microsecond in width. 


About the size of an office type- 
writer, the A-D converter offers in- 
dustry and government a basic 
solid-state tool which significantly 
extends the state of the art. 


The machine lends itself readily to 


mre 
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system integration because its flex- 
ible design allows acceptance of 
variable input as well as wide varia- 
tions in output format and logic. 


With multiplexed input, its appli- 
cations encompass any product or 
process requiring continuous or in- 
termittent digitizing of analog volt- 
ages in any form. 


For complete specifications please 
write Communications and Data 
Processing Operations, Raytheon 
Company, 225 Crescent St., Wal- 
tham, Massachusetts. 


Analog-Digital Converter, about the size of 
an office typewriter, is readily integrated in 
data handling systems. Circle 227 on Reader 
Service Card. 
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Power, protection, 
regulation... 

all three in one 
transformer! 


Series 2020 Voltage Regulating Transformers cost 
less than ordinary transformers plus associated 
reguiating circuitry. 


Is the transformer in your power 
supply merely supplying power or 
does it regulate voltage and protect 
circuits, too? 

Raytheon’s Series 2020 Voltage 
Regulating Transformers perform 
all three functions. They (1) provide 
the specified voltage and current from 
10 VA to 10,000 VA, (2) stabilize 
voltage within + 1% and (3) pro- 
tect tubes and delicate semiconduc- 
tor rectifiers against power surges as 
well as internal and external short 
circuits. 

These versatile “magnetic regula- 
tors” are extremely compact and in- 
expensive, too—take less space and 
cost less than ordinary transformers 
plus associated regulating circuitry. 

Send for convenient Raytheon Se- 
lection Guide and Power Supply 
Design Data that helps you match 
your requirements from 2,020 stand- 
ard units. Commercial Apparatus & 
Systems Division, Raytheon Com- 
pany, Keeler Avenue, South Nor- 
walk, Conn. 
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Series 2020 magnetic regulators are avail- 
able in a wide range of models and styles. 
Convenient selection guide lets you choose 
from 2020 different units. Circle 228 on 
Reader Service Card. 


New low-cost regulated dc power packages. These compact 
“RD” units are available in 132 different ready-to-operate models 
for standard 19-inch rack installation, 3 to 1,000 volts, 50 to 3,000 
watts in 20 voltage steps and 7 power ratings. DC output is isolated 
and filtered with a ripple reduction to within 0.5 to 1.0% depend- 
ing on model. Circle 2290n Reader Service Card. 
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RAYTHEON DISTRIBUTORS 
in 57 cities offer 
immediate delivery of 


RAYTHEON 


RELIABLE COMPONENTS 
...at no penalty in price 


If no Raytheon Distributor is listed for 
your area, we will be pleased to send you 
the name of the Distributor nearest you. 


Circle 230 on Reader Service Card. 


Raytheon Distributors in your area include: 


ALABAMA 
Birmingham 
— ss Company 
L 1-4104 


MG Electrical Equipment Company 
FAirfax 2-0449 
Mobile 


Forbes Electronic Distributors, Inc. 


HE 2-7661 


ARIZONA 
Phoenix 
Radio Specialties & Appl. Corp. 
AL 8-6121 
Tucson 
Standard Radio Parts, Inc. 
MA 3-4326 


CALIFORNIA 
Burbank 
Valley Electronic Supply Co. 
Victoria 9-3944 
Glendale 
R. V. Weatherford Co. 
Victoria 9-2471 
Hollywood 


Hollywood Radio & Electronics, Inc. 


HO 4-8321 
Inglewood 
Newark Electronics Company 
ORchard 4-8440 
ORegon 8-0441 
Los Angeles 
Federated Purchaser 
BRadshaw 2-8771 
Graybar Electric Company 
ANgelus 3-7282 
Kierulff Electronics, Inc. 
Richmond 8-2444 
Oakland 
Brill Electronics 
TE 2-6100 
Elmar Electronics 
TEmplar 4-3311 
Palo Alto 
Zack Electronics 
DA 6-5432 
San Diego 
Radio Parts Company 
BE 9-9361 
San Francisco 
Fortune Electronics 
UN 1-2434 
Santa Ana 
Airtronic Sales, Inc. 
Kimberly 5-9441 
Santa Monica 
Santa Monica Radio Parts Corp. 
EXbrook 3-8231 


COLORADO 
Denver 
Ward Terry Company 
AMherst 6-3181 


CONNECTICUT 
East Haven 
J. V. Electronics 
HObart 9-1310 


DISTRICT OF COLUMBIA 
Electronic Industrial Sales, Inc. 
HUdson 3-5200 


FLORIDA 
Miami 


East Coast Radio & Television Co. 


FRanklin 1-4636 
Electronic Equipment Co., Inc 
NEwton 5-0421 
West Palm Beach 
Goddard Distributors, Inc. 
TEmple 3-5701 


ILLINOIS 
Chicago 
Allied Radio Corporation 
HAymarket 1-6800 
Newark Electronics Corp. 
STate 2-2944 


INDIANA 
Indianapolis 
Graham Electronics Supply Inc. 
MElrose 4-8486 


LOUISIANA 
New Orleans 


Columbia Radio and Supply Co. 
TW 7-0111 


MARYLAND 
Baltimore 
Wholesale Radio Parts Co., Inc 
Mulberry 5-2134 


MASSACHUSETTS 
Boston 
Cramer Electronics, Inc. 
COpley 7-4700 
DeMambro Radio Supply Co., Inc 
AL 4-9000 
Graybar Electric Co. 
HUbbard 2-9320 
Lafayette Radio Corp. of Mass. 
HUbbard 2-7850 
Cambridge 
Electrical Supply Corp. 
UNiversity 4-6300 


MICHIGAN 
Ann Arbor 


Wedemeyer Electronic Supply Co. 


NOrmandy 2-4457 
Detroit 
Ferguson Electronics, Inc. 
UN 1-6700 


MISSISSIPPI 
Jackson 
Ellington Radio, Inc. 
FL 3-2769 


MISSOURI 
Kansas City 
Burstein-Applebee Company 
BAlitimore 1-1155 
St. Louis 
Graybar Electric Company 
JEfferson 1-4700 


NEW HAMPSHIRE 
Concord 
Evans Radio 
CApital 5-3358 


NEW JERSEY 
Camden 
General Radio Supply Co. 
WO 4-8560 (in Phila.: WA 2-7037) 
Mountainside 
Federated Purchaser Inc. 
AD 8-8200 


NEW YORK 
Binghamton 
Stack Industrial Electronics, Inc. 
RA 3-6326 
Buffalo 
Genesee Radio & Parts Co., Inc 
DElaware 9661 
Wehle Electronics Inc. 
TL 4-3270 
Elmira 
Stack Industrial Electronics, Inc. 
RE 3-6513 
Ithaca 
Stack Industrial Electronics, Inc. 
IThaca 2-3221 
Mineola, Long Island 
Arrow Electronics, Inc. 
Ploneer 6-8686 
New York City 
H. L. Dalis, Inc. 
EMpire 1-1100 
Milo Electronics Corporation 
BEekman 3-2980 
Sun Radio & Electronics Co., In 
ORegon 5-8600 
Terminal-Hudson Electronics, Inc. 
CHelsea 3-5200 


OHIO 
Cincinnati 
United Radio Inc. 
CHerry 1-6530 
Cleveland 
Main Line Cleveland, Inc. 
EXpress 1-4944 
Pioneer Electronic Supply Co. 
SUperior 1-9411 


Columbus 
Buckeye Electronic Distributors, Inc. 
CA 8-3265 
Dayton 
Srepco, Inc. 
BAidwin 4-3871 
OKLAHOMA 
Tulsa 
S & S Radio Supply 
LU 2-7173 


OREGON 
Portland 
Lou Johnson Company, Inc. 
CApital 2-9551 
PENNSYLVANIA 
Philadelphia 
Almo Radio Company 
WAlnut 2-5918 
Radio Electric Service Co. 
WAlinut 5-5840 
Pittsburgh 
Marks et Company 
FAirfax 1-3700 
my 
= xh A D. Barbey Co., 
TENNESSEE 
Knoxville 
Bondurant Brothers Company 
3-9144 


TEXAS 
Dallas 
Graybar Electric Company 
Riverside 2-6451 
Houston 
Busacker Electronic Equipment Co. 
JAckson 6-4661 
Harrison Equipment Company 
CApitol 4-9131 
UTAH 
Salt Lake City 
Standard Supply Company 
EL 5-2971 
VIRGINIA 
Norfolk 
Priest Electronics 
MA 7-4534 
WASHINGTON 
Seattle 
Western Electronic Company 
AT 4-0200 
WEST VIRGINIA 
Bluefield 
Meyers Electronics, Inc. 
DAvenport 5-9151 
WISCONSIN 
Milwaukee 
Electronic Enterprises, Inc. 
GR 6-4144 
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DISTRIBUTOR PRODUCTS DIVISION 





For complete information 
on Raytheon products 
see your nearest 
Raytheon Sales Office 
listed below 





CALIFORNIA 

225 N. Van Ness Ave. 
Hawthorne, Calif. 
PLymouth 7-3151 
486 El Camino Real 
Redwood City, Calif. 
EMerson 9-5566 


COLORADO 


1422 Hancock St 

Colorado Springs, Colo. 

MElrose 3-3846 

Microwave Communications only) 


CONNECTICUT 

Richards Ave 

South Norwalk, Conn 

TEmple 8-6571 

Sorensen & Co. Headquarters) 
1063 Hope Street 

Springdale, Conn. 

Fireside 8-7511 

Machliett Laboratories, Inc. 
Headquarters 


DISTRICT OF COLUMBIA 
1000 16th St., N. W. 
Washington, D. C 
MEtropolitan 8-5205 
Semiconductors only 


FLORIDA 

1612 E. Colonial Drive 
Orlando, Fla 

GArden 3-0518 


GEORGIA 

3110 Maple Drive, N. E. 
Atlanta, Ga 

231-3350 


ILLINOIS 

510 N. Dearborn St 
Chicago, II! 

Michigan 2-5316 

Machlett Laboratories only 
9501 Grand Ave 

Franklin Park, lil 

NAtiona!l 5-4000 


INDIANA 

3599 S. East St 
Indianapolis, Ind 
STate 4-4318 
Distributor Sales only 


IOWA 

Box 397 

Strawberry Point, lowa 

WEst 3-2244 

Microwave Communications only 
LOUISIANA 

4032 Thalia St 

New Orleans, La 

JAckson 2-7611 

Microwave Communications only 


MARYLAND 


100 Roesler Rd 
Glen Burnie, Md. 
SOuthfield 1-0450 


MASSACHUSETTS 


Spencer Laboratory 

Wayside Ave. 

Burlington, Mass. 

BRowning 2-9600 

(Microwave and Power Tube Div. 
Headquarters 


215 First Ave. 

Needham Heights, Mass. 
Hilicrest 4-6700 
(Semiconductor Division 
Headquarters) 


55 Chapel St. 

Newton, Mass 

Bigelow 4-7500 

Industrial Components Division 
Headquarters 


1415 Providence Turnpike 
Norwood, Mass 

NOrwood 7-6700 

(Commercial Apparatus & Systems 
Division Headquarters) 


225 Crescent St. 

Waltham, Mass. 

TWinbrook 9-8400 

(Communications & Data Processing 
Operations Headquarters) 


130 Second Ave. 

Waltham Industrial Park 
Waltham, Mass. 

TWinbrook 9-8080 

Special Microwave Devices 
Operations Headquarters) 


190 Willow St 
Waltham, Mass 
TWinbrook 9-8400 
Magnetics Operations 
Headquarters 


411 Providence Turnpike 
Westwood, Mass. 

DAvis 6-7700 

Distributor Products Division 
Headquarters 


MICHIGAN 

New Center Bidg 
7430 Second Ave 
Detroit, Mich 
TRinity 3-5330 


MINNESOTA 


6121 Excelsior Bivd. 
Minneapolis, Minn. 
WEst 9-2988 
Distributor Sales only) 


MISSOURI 


P.O. Box 917 
Kansas City, Mo 
SHerwood 1-1560 
Transformers only 


MISSOURI (cont.) 


111 S. Bemiston Ave. 
Clayton 5, Mo. 

PArk View 7-5133 
(Distributor Sales only) 


NEW JERSEY 


210 Sylvan Ave. 
Englewood Cliffs, N. J. 
LOwell 7-4911 

1500 Kings Highway 
Haddonfield, N. J. 
HAzel 8-2499 


NEW YORK 
Manhattan 
Wisconsin 7-6400 
2360 James St. 
Syracuse, N. Y. 
HOward 3-9141 


NORTH CAROLINA 
1402 E. Morehead St. 
Charlotte, N. C. 
FRanklin 5-2914 
(Distributor Sales only) 


OHIO 


3076 W. 117th St. 
Cleveland, Ohio 
Winton 1-7716 

333 W. First St. 
Dayton, Ohio 

BAldwin 3-8128 
(Semiconductors only) 


OKLAHOMA 

2611 E. 41st St. 

Tulsa, Okla. 

Riverside 2-4784 
(Distributor Sales only) 


PENNSYLVANIA 


1125 Old York Rd. 
Abington, Pa. 

TUrner 6-7500 
(Distributor Sales only) 
4081/2 Beaver St. 
Sewickley, Pa. 
SEwickley 3700 
(Distributor Sales only, 


TEXAS 


Lee Park Bidg. 
3511 Hall St. 
Dallas, Texas 
LAkeside 6-7921 


CANADA 


Raytheon Canada Limited 
Waterloo, Ontario 
SHerwood 5-6831 


OVERSEAS 


International Sales & Service 
100 River Street 

Waltham 54, Mass. 
TWinbrook 9-8400 
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INSULATED SHELL 
POWER RESISTORS 


Sprague’s Koolohm Resistors are de- 
signed to meet military and industrial 
requirements for insulated power 
wirewound resistors that will ‘per- 
form dependably. 

New axial-lead Koolohm con- 
struction features include welded 
leads and winding terminations. Ex- 
clusive Ceron® ceramic-insulated re- 
sistance wire, wound on special ce- 
ramic core makes possible multilayer 
non-inductive windings and extra- 
high-resistance-value conventional 
windings. Dense, non-porous ceram- 
ic outer shells provide both humidity 
and mechanical protection for resist- 
ance elements. All resistors are aged- 
on-load to stabilize resistance value. 

The advanced construction of 
these improved Koolohm Resistors 
allows them to operate at “hottest 
spot” temperatures up to 350°C. 

fou can depend upon them to carry 
maximum rated load for any given 
physical size. 

Send for Engineering Bulletin7300A 
for complete technical data. 


SPRAGUE ELECTRIC COMPANY 


35 Marshall Street, North Adoms, Mass. 


SS Genser ye 


SPRAGUE 


THE MARK OF RELIABILITY 
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Earnings Show Fluctuation 


SALES for the six months ended Dec. 
31, 1960 were $49,053,963, accord- 
ing to reports from SIEGLER CORP., 
Anaheim, Calif. Earnings for the 
period were $1,776,865. Per-share 
earnings for the period have no 
basis of comparison with the com- 
parable period a year ago, says 
John G. Brooks, president. The rea- 
son is that a stock exchange made 
when the company acquired JACK & 
HEINTZ, Cleveland, O., missile com- 
ponent maker, has changed radi- 
cally the number of shares out- 
standing for Seigler. In making the 
report, Brooks noted that the com- 
pany’s OLYMPIC RADIO AND TELEVI- 
SION division recently moved into 
new quarters at Glendale, L. I., and 
that the HALLAMORE ELECTRONICS 
division had increased its plant 
space facilities in Anaheim. 


BENDIX CORP., Detroit, reports net 
income of $7,632,537, including a 
nonrecurring sum of $3,215,287 for 
the three months ended Dec. 31, 
1960. Net income per share was 
$1.42 based on 5,373,401 shares out- 
standing at the close of the period, 
and included 60 cents a share of 
nonrecurring income. The nonre- 
curring amount represented profit 
from the sale of ELLIOTT-AUTOMA- 
TION LTD. and also included a por- 
tion of monies reserved for pur- 
chased patents. A year ago, figures 
were $5,753,583, or $1.13 per share. 


INTERNATIONAL RESISTANCE  CO., 
Philadelphia, established record 
sales and earnings in 1960 for the 
second consecutive year. Net sales 
for the period ended Jan. 1, 1961 
were $20,824,173, a rise of 5.1 per- 
cent from the $19,810,403 reported 
in the previous fiscal year. Earn- 
ings after taxes totaled $1,943,450, 
an increase of 9 percent over the 
previous year’s figure of $1,783,859. 
Per-share earnings were $1.40 in 
1960, $1.29 the year before. 


OAK MANUFACTURING CO., Crystal 
Lake, Ill. component manufacturer, 
reports sales in 1960 of $17,642,295, 
four percent lower than the $18,- 


442,747 in 1959. In a preliminary 
report to shareholders, E. A. Car- 
ter, president, said the sales decline 
was due in part to the general lack 
of vigor in business activity nation- 
ally, and particularly to the com- 
pany’s move from Chicago to a new 
$3-million plant in Crystal Lake. 
The move, said Carter, resulted in 
the company being unable to meet 
some delivery requirements during 
the latter half of the year. Net in- 
come for the year amounted to 
$351,310, or 54 cents per share on 
647,794 shares. In 1959, the figures 
were $991,685, or $1.51 per share 
on 655,894 shares outstanding. 


TUNG-SOL ELECTRIC and subsidiaries 
report sales of $66,471,971 for 1960. 
The Newark, N. J. firm says this 
figure was below the all-time record 
volume in 1959, but represents the 
company’s second highest sales 
year. Net earnings in 1960 declined 
to $1,476,259, or $1.37 per share 
after provision for preferred divi- 
dends. This compares with net 
earnings in 1959 of $2,712,552, 
equal after preferred dividends to 
$2.70 a share. Company officers say 
the reduced volume paralleled gen- 
erally hesitant sales conditions dur- 
ing much of 1960. In addition, 
company spokesmen say that with 
only minor exceptions, major prod- 
uct lines were affected by heavy 
competitive pressure on _ prices 
while costs increased. They say this 
was particularly true of electron 
tubes as tv receiver demand de- 
clined. Sales of semiconductors and 
automotive products improved over 
1959, but not enough to offset re- 
duced volume in other areas. 


HEWLETT-PACKARD CO., Palo Alto, 
Calif., reports net earnings of 
$1,237,000 for the first quarter of 
the fiscal year. The quarter ended 
Jan. 31, 1961. The earnings, which 
included subsidiary companies’ in- 
comes, represent a four-percent in- 
crease over the $1,192,000 reported 
during the corresponding period a 
year ago. Per-share earnings for 
the quarter this year were 12.5 


electronics 





ADV ERTISEMENT 
Foil-type Tantalum 
cents, as compared with 12.1 cents 


° : Teolaat-tiaiiare 
a year ago. Sales for the period in Capacitors Now Available 


1961 were $16,293,000, a 20-percent | N E W 


rise over sales of $13,539,000 in the | : 5 
first quarter of fiscal 1960. ‘ in counting 


if-Tedalaireler-t-s 
AMPHENOL-BORG ELECTRONICS, 


Broadview, IIl., announces earnings 
of $2,934,814 or $2.51 per share for 
1960. This compares with earnings 
of $2,926,605 or $2.50 per share for 
1959. Net sales in 1960 were $60,- 
358,468, up 6.9 percent over sales of 
$56,451,533 in 1959. 


Sprague Electric Company has 
IRON FIREMAN MFG. CO., Portland, | announced another major capacitor 
Ore., reports 1960 sales were the improvement. Higher voltage ratings, 
second highest in any peacetime sorely-needed by circuit designers of 
year in company history. Consoli- military and industrial electronic | 


dated net sales came to $28,057,480, equipment, are now available in | Sprague type 7aai 


as compared with the peacetime rec- poo, omg 4 of bgt Foil- 
ord of $28,664,942 the year before. ype gig n ice grea core-transistor 
In 1958 sales totaled $27,938,130. Plain-foil 125 C types, previously 


Lewis J. Cox, company president, limited to 150 volts, may now be DECADE 


sak the Gp ia wilee~abbed t obtained in 200 volt ratings. Plain- 


foil capacitors designed for 85 C 
higher marketing costs and in- ouniin witha oatieke maximum co La NTE RS 
creased investment in new product of 150 volts, are now available in P ‘ ’ 
development—brought last year’s 250 volt ratings. Type numbers and Here is a simple yet versatile, low-cost 
consolidated net income to $645,014, pertinent characteristics are shown  Y¢t feliable component for counter ap- 
or $1.62 per common share. In 1959, in the following table. aging Conaning siapeens er aeeK, 
e 73Z1 decade counter provides an 
the figures were $749,305, or $1.89 Capacitor | ete: | mae O-¢ Voltage = output signal for every 10 input pulses, 
a share. Cox said slight declines in c © Max. 0 on T “t then resets in preparation for the next 
the aircraft and heating divisions Acre nnn on Bose nc cycle. For higher counting, two or more 
of the company were almost offset mit cise, CL35] Polar foil 3 to 20 counters may be cascaded. Typical char- 
by new sales records for the firm’s 11D = S 6 to 250 acteristics are shown below. 
electronics division. aa cre 25) polar etches 15 to 150 CHARACTERISTIC INPUT OUTPUT 
Amplitude 1.5 to 8 volts | 6.5 volts min. 
1130 por a 15 to 150 Pe Width 1 Msec min. | 50 sec nom. 
125 C Max. Operating Temperature Impedance 100 ohms 20 ohms 


25 MOST ACTIVE STOCKS — polar | fou 18 te 308 Utilizing two rectangular hysteresis 


WEEK ENDING FEBRUARY 24, 1961 1210 poet | oe ym | loop magnetic cores aad two junction 
SHARES on transistors to perform the counting op- 
(IN 100's) HIGH = LOW CLOSE 1220 polar | foi 10t0100 = eration, the 73Z1 counter is encapsulated 
rte hee ees on ms yo 1230 a etched 10 to 100 in epoxy resin for protection against 
Psion [sa a em adverse environmental conditions. It has 
Ampex 1,821 22% le 21% five terminals —B+ (12v +10%), in- 
Standard Kolisman 1,735 3114 += .2658 (305% Manufactured to meet or exceed put, output, ground, and manual reset. 
canter it 2 20 2" | he performance requirements of ‘The 7521 counter is available a5 
Univ Control! 1229 13% 1284138 Specification MIL-C-3965B, this se- standard item. However, “customer 
Lear tae 1113 2034 «17S «19% | ries of Tantalex Capacitors sets new engineered” designs can be supplied 
Martin 1,025 35 —— | standards of reliability for all types of when other counting cycles, speeds, and 
~ roe = — _ military and industrial applications, package configurations are required for 
= ae eee Tantalex Capacitors are available special applications. ; 
beeen a oe oe promptly in production quantities. | For complete technical data or applica- 
Elec Assistance 659 «355% » 3294 For off-the-shelf delivery at factory | ##0n assistance on the 73Z1 counter or other 
Lockheed 615 353% 345% prices on pilot quantities to 499 Sprague components, write to Special 
penn - a le a | pieces, Sprague industrial distribu- | Products Division, Sprague Electric Co., 
Sen tid en os a ae | tors stock the more popular items 35 Marshall St, North Adams, Mass. 
Victoreen-Ins 535 16% 16% | in Types 110D, 111D, 112D, 113D, 
US Ind 46712 113% 120D, and 121D, as well as MIL 
tera tee Ate tH Types CL24, CL25, CL34, and CL35. ; 
- , 30 «es, ae~SSt*L:«Ct«,:« roe Complete engineering data on S p R 0 G U E 
uing Temes 09% 29N | the types in we you are interested, 

; | write Technical Literature Section, 
seu on Gn tue Tak and aie ek Sprague Electric Company, 35 Mar- FE BARS, OF Seer eee 
jxchanges. Lisings a prepared excluswvely toe | shall Street, North Adams, Mass. 
bankers. See us at The IRE Show—Booth 2416-2424 
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,SUPRAMICA 620 “BB” ceramoplastic ads are appearing in 
Scientific American, Electronics, Materials In Design Engineering, Electronic Design, 


Proceedings of the IRE, Electronic Daily and Electronic News. 
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MYCALEX makes big news 
in high-temperature 
precision-molded insulation 


~SUPRAMICA 
~620"BB” 


ceramoplastic 


This new ceramoplastic insulation, operating to 1200°F., 
delivers superior performance and improved accuracy . . . plus 
a combination of previously unattainable properties needed 
by engineers and designers. 

SUPRAMICA 620 “BB” ceramoplastic is the most ad- 
vanced ceramoplastic ever developed—a major achievement 
by the research laboratories of MYCALEX CORPORATION OF 
AMERICA—and newest member of an extraordinary family of 
versatile electronic and electrical insulation materials. 

If you need a precision-molded material with total dimen- 
sional stability even under the most adverse thermal cycling, 
operating at high temperatures . . . or a material with indefinite 
shelf-life . . . we suggest you get the facts about SUPRAMICA 
620 “BB” ceramoplastic . . . which is superior in quality but 
competitively priced in quantity with less versatile insulation 
materials. And remember that SUPRAMICA 620 “BB” ceramo- 
plastic is backed by MYCALEX CORPORATION OF AMERICA’S 
reputation for quality. 


See this newest advance in the 
Science of High-Temperature Insulation 
Visit BOOTH 2517-2519 at the 
NEW YORK IRE SHOW 


General Offices and Plant: 120 Clifton Boulevard, Clifton, N. J. 
Exeoutive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


World's largest manufacturer of ceramopiastics, giass-bended mica and synthetic mica products 
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CORPORATION OF AMERICA 


Maximum temperature endurance — 
1200° F. (unstressed) 

Heat distortion temperature—1100° F. 
(ASTM D648-264 PSI) 


Absolute hermetic seals achieved directly 
during the molding cycle. 


SUPRAMICA 620 “BB” ceramoplastic can 
be precision molded to most intricate 
geometries with gauge-like tolerances. 


impervious to humidity, oil, water, and or- 
ganic solvents. Resists nuclear radiation. 


SUPRAMICA 620 “BB” ceramoplastic will 
not carbonize. 


Thermal expansion factor matches many 
metals and alloys. 


New SUPRAMICA 620 “BB” ceramoplastic 
features a dielectric strength of 270 
volts/mil, Ye’ thickness per ASTM D-149. 
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—S PRESS 


Only Air Express 
assures top priority service 
for your product anywhere 


in the 50 states and Canada 


It doesn’t matter whether you ship a two-ounce 
radio tube or a one-ton piece of earth-moving 
equipment. The moment the AiR EXPRESS /abel 
goes into place your shipment gets top priority on 
all of the nation’s scheduled airlines. We have 
enthusiastic users on both ends of the scale. 

The reasons: your shipment flies with jet-age 
speed. And it flies first class—first on, first off, first 
there. No waiting ever for package consolidation, 








Another is convenience—door-to-door service 
plus within-the-hour pickup by the AiR EXPRESS 
fleet of 13,000 special trucks, many radio-dis- 
patched for maximum speed. 

Kid-glove handling every mile of the way—to 
anywhere in the U. S. and Canada—is another 
AiR EXPRESS extra. Teletype receipt of delivery 
on request. That’s why so many businesses are mak- 


& CALL AIR EXPRESS DIVISION OF ReE*A EXPRESS 


ing the one phone call it takes to put AIR EXPRESS 
to work for them—at amazingly low cost—and 
they're doing it regularly. You'll like what happens 
to your competitive position, too, when you think 
fast... think AIR EXPRESS first! Call today... . 


© GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES 





CIRCLE 35 ON READER SERVICE CARD 





IRE SHOW: 
AN ENGINEER’S PREVIEW 











Video recorder to be introduced by 
Sony Corp. The two-head unit is 
compact, transistorized, has 
pushbutton control of console 





Oscilloscope with a memory, writes 
dark trace on light background, 
uses special phosphor, now a pro- 
duction item by A. B. Du Mont Labs 


Cy 
tre 


SPECIAL 


ENGINEERING and product advances 
in every electronic field will be fea- 
tured at the IRE Show in New 
York’s Coliseum March 20-23. More 
than $15 million worth of displayed 
equipment in over 850 booths is to 
be presented to over 70,000 visitors. 

The booths will display advanced 
instrumentation equipment, new 
semiconductor devices, fresh pack- 
aging innovations for components 
and complete system equipments. 
Imports will spotlight the growing 
need by U. S. manufacturers to 
meet the design and price challenge 
of products from other countries. 

Shockley Transistor will show a 
solid-state switching circuit able 
to switch a million watts in 30 
nanoseconds. Using fifty 4-layer 
diodes, the circuit compares with 
the hydrogen thyratron in switch- 
ing speed and power-handling abil- 
ity, has been suggested for use in 
radar modulators for driving mag- 
netrons, klystrons and _ traveling- 
wave tubes. 

Hewlett-Packard will introduce 
a wide selection of instruments, 
and feature modular cabinet con- 
figuration that allows bench equip- 
ment to be easily converted to rack 
mounting. Several of the instru- 
ments will be in 4 or 4 rack-width 
modules, allowing several of them 
to be plugged directly into a shelf- 
mounted rack. 

A portable transistorized oscil- 
lator, covering the range of 5 cps 
to 500 Ke will be shown. Battery 
operated, it is flat in output fre- 
quency to + 3 percent. 

To allow the use of d-c volt- 











Four chopper-stabilized operational 
amplifiers combined in one package 
by Beckman Instruments. Drift is 
under 20 microvolts in 24-hr 


meters in measuring a-c voltage a 
converter operating from 50 eps 
to 50 Ke with an accuracy of + 0.3 
percent + 2 mv, has been designed. 
It is an average responding, rms 
calibrated, instrument. 

A family of transistor counters, 
with maximum counting rates to 
1.2 Mec, and available with either 
column or in-line readout will be 
shown. A display storage feature 
gives continuous visual readout of 
the most recent count, even when 
the counter is gated for a new 
count. Should the new count differ 
from the stored one, the display 
will shift to the new reading. 

In the microwave field, PRD 
Electronics will be showing a 
power-measuring instrument with 
high accuracy and direct-reading 
meter. Operating with the firm’s 
line of dry-block calorimeters, the 
PRD 680 uses a thermopile sensing 
element, compares it with a stand- 
ard reference. Readout, accurate to 
3 percent can be accomplished in 
seconds. The company will also 
feature a line of broadband coaxial 
ferrite isolators, covering the 
range 1 to 8 Gc; a noise generator, 
and a series of klystron-operated 
signal sources. 

LEL Inc., will show a prototype 
of their RA-1 parametric amplifier 
bandwidth 225 to 260 Mc, designed 
for telemetry. Noise of the unit 
has been measured at under 2 db; 
with 25-db power gain; has a self 
contained power supply. See p 188 
for technical details. 

Westinghouse has a number of 
items including an image amplifier 
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Module instruments by Hewlett-Packard can be 


bench, or mounted three across in a 


for light intensification that has 
permitted photographs to be made 
of cosmic-ray particle tracks. A 
functional exhibit of the device 
will be presented. The company 
will also show a solid-state source 
for ultrasonic cleaning, providing 
an output of one kilowatt. 

The firm’s semiconductor depart- 
ment will display a high-gain power 
transistor; gain to 400 with a 10- 
amp output, able to operate at 200 
volts, dissipate 150 watts. 

W. L. Maxson Corp. will have a 
diagramatic display board of a 
multibeam microwave antenna. De- 
signed for relay work and similar 
applications, it uses 120 beams that 
can be electronically commutated 
to allow communication in 360 de- 
grees. Wind resistance is lower 
than for a dish, mast and servos 
are eliminated. The antenna is 
made up of four separate antennas, 
each covering 90 degrees. 

Cook Electric will introduce a 
photoelectric reader operating from 
coded-hole sets on prepunched tape. 
Nominal length 500-foot tape pro- 
vides 100,000 bits. Transport is 
controlled by logic signals, and em- 
ploys features used in the missile 
program. 

Bendix will be showing a ceramic 
bonding material, called Cerama- 
term, able to withstand a wide 
range of heat conditions, for tran- 
sistor construction and_ similar 
service. The company has also de- 
veloped a transistorized house-light 
dimming system that will be dem- 
onstrated. 

American Electronic Labs. has 
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rack 


used on Transparent 


an application of their line of crys- 
tal switches, wherein they are used 
as audio modulators. Both coaxial 
and waveguide models are to be 
shown, covering the range 100 Mec 
to 20 Ge. Power levels from 1 to 
10 watts can be handled, depending 
on frequency. 

The company will also show a 
prototype of a transistor lead iden- 
tifier, able to indicate collector, 
base and emitter by a logic oper- 
ated display of lights. It indicates 
shorted or open units, can handle 
npn and pnp types. 

Daystrom will introduce a com- 
pact Heathkit 3-inch d-c oscillo- 
scope kit with identical vertical 
and horizontal d-c coupled amplifi- 
ers of low phase shift, model 10-10. 

A. B. Du Mont Labs will show 
production models of their memory- 
tube oscilloscope, prototypes of 
which were shown at Wescon. The 
instrument can be used both as a 
conventional scope and to store a 
trace of low-speed phenomena on 
the crt for minutes or days. A low 
cost ert with P 10 phosphor is used, 
producing a dark trace on a light 
background. Storage time is de- 
termined by ambient temperature 
and trace density. 

Sony of Japan has designed a 
small video recorder. It is a two- 
head instrument, runs at 73 ips, 
and with a 2,400-foot tape will re- 
produce tv pictures and sound for 
66 minutes. The recorder is only 
3 feet high by 3 feet wide by 2 feet 
deep. It uses 96 transistors and 
100 diodes, requires only 500 watts 
primary power, weighs 440 Ib. 


silicone 


encapsulating resin 


by Dow 


Corning allows components to be located for repair 


Video bandwidth is 2.5 Me 2 db. 
Resolution is 280 lines. Audio 
channel is 50 eps to 10 Ke. A video 
camera that can mate with the re- 
corder will also be shown during 
the convention. 

Dow Corning will 
transparent encapsulating mate- 
rial, with good dielectric prop- 
erties. Replacement and repair of 
components is facilitated; addi- 
tional resin can be poured over 
repaired area. 

General Instrument will show a 
line of high reliability silicon 
mesa transistors, having a 0.001- 
percent per 1,000 hours failure 
rate on life test. They are high- 
speed types, featuring high beta 
linearity. 

General Radio will display a fre- 
quency counter, covering d-c to 10 
Me. The instrument provides both 
continuous and fixed displays of 
the last four digits of the fre- 
quency being measured. Eight- 
digit sequential display is also 
available. 

A 1,000-Me frequency standard 
will also be on view, short-term 
stability, 1 part in 10”, long-term 
5 parts in 10”. 

A vibration calibrator, for check- 
ing transducers; and a frequency 
meter covering the range 3 cps to 
1.5 Me with an accuracy of + 0.2 
percent, and independence of sig- 
nal waveform will be shown. 

Texas Instruments Incorporated 
will introduce two Solid Circuit 
semiconductor networks, now avail- 
able for delivery. They are the SN 
503 silicon NoR logic element, and 


introduce a 
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the SN 504, which is an AND gate. 
The company is also showing mi- 
crominiature glass, silicon diodes 
in a package diameter of 0.04 inch, 
length 0.06 inch. They are intended 
for computer applications and have 
recovery time in the nanosecond 
range. 

Hard-glass }-watt resistors made 
of precision carbon film for high- 
temperature operation will be dis- 
played. 

Laboratory For Electronics will 
show a microwave stability tester 
able to measure frequency varia- 
tions of 1.5 parts in 10 billion. It 
can display f-m deviation directly 
in cycles in eight full-scale meter 
ranges from 10-cps to 30 Ke. Ap- 
plications in tests of local oscil- 
lators used in high-resolution ra- 
dar and microwave communications 
are anticipated. 

Edgerton, Germeshausen and 
Grier will show a triggered spark 
gap to perform the function of 
hydrogen thryatrons in_ radar 
modulator and similar applications. 
The gap is hermetically sealed in a 
ceramic envelope, is insensitive to 
atmospheric conditions. High-volt- 
age holdoff capacity is 25 Kv, peak 
currents of over 10,000 amperes 
can be handled. Trigger energy is 
low. 

Kin Tel will introduce a closed- 
circuit transistor television camera, 
and control unit. Coupled with a 
home receiver or tv monitor it be- 
comes a complete system. Camera 
video bandwidth is 8 Mc. 

The company also will show a 
d-c standard and null voltmeter, 
which provide a low impedance 
source of variable d-c voltage. A 
chopper compares output against 
an internal mercury-cadmium cell. 
Short-term stability is 25 parts per 
million, better than 50 parts per 
million in a 30-day period. Output 
is adjustable in 1 millivolt incre- 
ments from 1 volt to 502.11 volts. 
Up to 20 ma can be supplied. The 
self-contained null voltmeter makes 
difference measurements between 
the standard’s output and an un- 
known voltage. 

ITT will show their star tracker 
for stabilization and navigation of 
satellites and space vehicles, using 
all electronic scanning. Multiplier 
phototube is heart of the unit. The 
firm will also introduce a vibration 
calibrator for use with crystal ac- 
celerometers. 
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Antennas for Tomorrow’s Spaceships 


Inflatable antennas of Mylar film and aluminum foil are under study at 
Lockheed Missiles and Space Div. Sphere is highly directive; conical spire 
gives wide coverage. Antennas fold into small package, inflate in space 


Reveal Instrumentation 
For Mercury-Atlas Test 


THE MERCURY-ATLAS test firing re- 
cently was highly instrumented to 
gather more information about the 
booster phase of the flight. 

The added instrumentation in- 
cluded numerous strain gages, ther- 
mocouples, break wires, accelerome- 
ters and an extensometer to report 
physical conditions through the 
adapter and upper-tank areas. 

An additional telemetry trans- 
mission canister was added in one 
of the side pods of the Atlas to 
transmit 20 channels of informa- 
tion to ground. 

Bolted to the floor at various 
points inside the spacecraft were 
more than 200 lb of sensing instru- 
ments, cameras, recorders and a 
telemetry system. The latter pro- 
vided eight channels of continuous 
or commutated information drawn 
from approximately 200 different 
sources. 

This system was designed to 
transmit continuously for most of 
the 18-minute, 1,400-mi flight down 
the Atlantic Missile Range except 
for a critical minute or two during 
reentry when its signals were not 
able to pierce the plasma sheath. 
This system stopped transmitting 
when the main antenna canister 


was jettisoned at about 10,000 ft 
before touchdown. 


New Radioisotope Test 
Developed by UCLA 


RADIOISOTOPE test using two scintil- 
lation counters and lasting 45 sec- 
onds accurately traces the flow of 
blood to the brain. 

The new technique, developed by 
UCLA’s Los’ Angeles Medical 
School in conjunction with the Los 


Checking Ruby Laser 


Operation of experimental ruby 
laser in generating coherent light 
is watched by L. M. Vallese of ITT 
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Angeles V. A. Center, may be help- 
ful in diagnosing stroke-producing 
disorders. 

Radioactive hippuric acid is in- 
jected into an arm vein. The scin- 
tillation counters, one on either side 


of the head, monitor the arrival of 


the radioactive material in the 

brain. Thus, the relative blood flow 

to the hemispheres of the brain can 

be studied to diagnose the blocking 

or narrowing of blood vessels to and 

in the brain. ses 
Rocket Firing to Climax AC 0 
Cross-Modulation Study F RO Vi 

GASEOUS ELECTRONICS LABORATORY 

of U. of Illinois will culminate its 

recent cross-modulation research in 

the firing of an Aerobee rocket from 


Eglin Field, Fla. next spring. 

Cross modulation is a technique 
for controlling or minimizing 
ionospheric disturbance of radio 
waves at short-wave and commer- 
cial broadcasting frequencies. 

The rocket will be fired through 
the lower ionosphere regions 45 to 
65 miles above the earth. A high- 
powered transmitter on the rocket 
will send out a signal as it passes 
through this region. lIonospheric 
electrons near the rocket will thus 
be raised in temperature changing 
the properties of that portion of 
the ionosphere. These changes are 
detected by a sensing signal that 
follows. 





Tv Coverage Increases 
In Latin America 


ECUADOR got regular scheduled tele- 
vision service recently when Guaya- 
quil station PTVE began telecast- 
ing for about 20 hours a week on 
channel 4. 

Ecuadorians now own about 2,000 
tv sets; rapid expansion is unlikely 
since an import duty of about 150 
percent runs the set price out of 
the range of most citizens. at a a a Sc 6 oS) ee ee ee ee ee Eee 

Mexico’s Ministry of Communica- | 
tion has meanwhile announced its Behiman is offering this guide to AC power supplies as a service to those 
intention to support strongly the engineers who have a need for extremely accurate and exceptionally stable 
efforts of private investors te ex- AC power — single, two and three phase. For your free copy, send _— coupon 
said te. covenedie. Ohiuik-ok ave. below to: BehIman Engineering Company, 2911 Winona Ave., Burbank, Calif. 
ernment’s promotion of commercial NAME 
tv is to double within 18 months the ADDRESS 
present number of nighttime view- COMPANY 
ers, estimated at 2.5 million. 
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SPECIAL 


3y THOMAS EMMA, 
Associate Editor 

PERSONNEL RCCRUITING DRIVES, tra- 
ditionally kicked off to coincide 
with the annual conference of the 
Institute of Radio Engineers, will 
be seeing a number of changes this 
year, according to industry observ- 
ers. Here are some predictions: 

e The manpower market will be 
tighter than in past vears as both 
companies and men become more 
selective. 

® High-level engineers 
much in demand in 
systems 


will be 
fields as 
semiconduc- 
tor design, microwave communica- 


such 
engineering, 


tions, and computer design. 

@ More companies will be offering 
stock options, profit-sharing plans 
as inducements. 

e Hoppers and shoppers will be 
largely ignored = as 
tighten their demands. 

The changing nature of the elec- 
tronics industry is the 
mover for of these 


employers 


seen as 
prime most 
opinions. 

“We're 


bodies.” 


after brains now, not 
One recruiter told ELEc- 
TRONICS. “The days are gone when 
the industry recruited as though 
each company was preparing for a 
fire 

“Today’s emphasis on specialized 
research and development, on tech- 
nological breakthroughs and on big 
systems means major openings will 
be for men who can start right in 
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Even before crowds swarm to this year’s IRE show, the... 


RECRUITING CLIMATE CHANGES 


on income-producing activity. The 
man who needs a long period of 
breaking in won’t interest us.” 

Tightened personnel require- 
ments have imposed new require- 
ments on recruiters, More 
firms are hiring outside specialists 
and consultants to find the men they 
want. This type of recruiter is 
often an engineer as well as a per- 
sonnel man. 

One such, David Cowin of Cowin 
Associates, told ELECTRONICS his 
clients’ first obligation to him is to 
give him every opportunity to learn 
everything possible about the com- 
pany. Total familiarity means, for 
these purposes, a full understand- 
ing of work in progress, work being 
planned, management policy, fi- 
nancial data and anything else that 
helps depict the company. 

“T can’t convince a man he ought 
to change jobs unless I can clearly 
show him what 
Cowin. 

One 


too. 


lies ahead,” says 
agency feels “‘we can’t use 
a campus recruiter to go after these 
specialized men.” We have to be 
able to talk to them man-to-man and 
engineer-to-engineer.” 

Some industry specialists are ex- 
pressing disapproval for the place 
the personnel department holds 
today in many companies. 

Van Evans of Deutsch & Shea, 
a New York advertising agency 
with a significant record in engi- 
neering recruitment work, says 
management should give personnel 


the attention it gives marketing, 
sales and production. 

“Management should get more 
involved with personnel,” he says. 
“A company can’t do its best if it’s 
not able to bring in the best men, 
and a green recruiter can’t do it.” 

Money is still the main lure em- 
ployers use, but it doesn’t occupy 
the exclusive position it once did. 
Today’s specialized engineer, ac- 
cording to recruiters, sees a change 
in jobs as a complex step. 

John Welds, technical employ- 
ment specialist at Donahue & Coe, 
a New York advertising agency, 
considers what the man does, where 
he does it, who he does it with and 
how much he gets. “These are all 
factors now,” he adds, “and many 
companies don’t even want to talk 
to the man who wants to change 
only to get a raise in pay.” 

Upper echelons in engineering 
are less willing to relocate. 

One personnel man points out 
these engineers are usually doing 
pretty well where they are and they 
are not as likely to move arcoss the 
country as they might have been 
earlier in their careers. “The com- 
pany that wants him to move had 
better be able to offer something 
pretty good,” he adds. 

Judging from pre-IRE Conven- 
tion talks with recruiters, the men 
most heavily sought are the ones 
who can take over design and de- 
velopment of entire systems and 

(Continued on p 48) 
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to tell you it’s 
worry-proofed 
at the factory 


Other spring fasteners may look like Tinnerman 
SPEED Nuts. But only the T-marked ones really are 
SPEED Nuts... really are “Tinnermans”. . . made to 
highest quality and precision standards to assure 
worry-proof performance on your assembly. 

Here’s what the exclusive Tinnerman T-mark 
means to fastener users: 

Over thirty-five years of Tinnerman experience as 
the originator and largest producer of spring-steel fas- 
teners...the leader in solving your fastening problems, 

Outstanding fastener design and production experi- 
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ence that assures you the best possible design of SPEED 
NutT, whether it is a special SPEED NutT or one of the 


10,000 SPEED Nut brand fasteners presently available, 


Stringent control of SPEED NuT quality from coil 
strip to you, including die design, production, heat 
treatment and finishing. 

Be sure you specify “Tinnerman T-marked SPEED 
Nuts” that give you better fastening, that cut parts 
and assembly costs, that never let you or your cus- 
tomer down. Tinnerman Products, Inc., Dept. 12, 
Box 6688, Cleveland 1, Ohio. 


TINNERMAN 
an | 


Look for the Tinnerman “T” 
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The “COMMANDER” instruments described below have a 5-year 
accuracy guarantee. By using NBS or NRC reported values, total 
cumulative errors for a complete measurement system can be as low 


as ~.002%. 


DAUPHINEE POTENTIOMETER TYPE 9144 
ACCURACY +.001% 
A new 6-figure DC vernier potentiometer with a total measuring range 
of 2.101010V. Accuracy is at least 10 x that of similar commercially avail- 





able equipment. Direct readout on 4 dials in increments of .1 uv (no 
slidewire). Thermal emf’s less than .1 uv. Switch controlled ranges of x 1 
& x .1. Contains 2 saturated standard cells in an internally thermostated 
enclosure. Completely “Self-Checking.” May be used with equal facility 
and accuracy as a Saturated Standard Cell or Resistance Comparator. 


VOLT RATIO BOX TYPE 9700 ACCURACY -+-.005% 


A volt ratio box similar to that used by the National Bureau of Standards 
as described by NBS Research Paper RP 1419. Self-heating and surface 
leakage negligible. Ranges: .15/.3/.45/.6/.75/1.5/3/4.5/6/7.5/15/ 
30/45 /60/75 /150/300 /450 /600 /750 V.(Type 9700A includes 1500 V. 


range). Furnished in a thermostated oil bath with a motor-driven impeller. 


THE TYPE 5214 GALVANOMETER AMPLIFIER AND TYPE 
SR21 LIGHT SPOT GALVANOMETER. 

The amplifier operates on the differential photocell principle in conjunc- 
tion with a liquid-filled primary galvanometer. The secondary galva- 
nometer has a scale length of 120-0-120 mm and is stable and free from 
the effects of external vibration. Over-all sensitivity is approximately 
350,000 mm/ua and 35,000 mm/yv. It is ideally suited for use with 
the type 9144 potentiometer. 


CONSTANT TEMPERATURE STANDARD CELL ENCLOSURE 
TYPE 9152 AND SATURATED STANDARD CELL TYPE 4305 

ACCURACY +.001% 
Enclosure accommodates up to 4 cells and is air thermostated at 28°C 
+ 01°C. Transistorized circuit. Operates on 110V/60 cps (Battery stand- 
by). Type 9152A holds 12 cells. 


MODEL LTC-1 + AC/DC CALIBRATION CONSOLE * Accu- 
ot teoding to 35 ke. er Cot rr Ros 

on * Automatic Overload Protection * Shielded Case 
sre save FREQUENCY SELECTIVE AMPLIFIER ° 
Versatile Null-Detector for Use with AC Bridges, Potenti- 
ometers, etc. * Frequency Ronge 10 cps-10 ke. * Amplifi- 

cation 85 to 110 db. * Selectivity Equivalent Q, 





Through 1000 Cycles. 


we 


SENSITIVE RESEARCH INSTRUMENT CORPORATION 


NEW ROCHELLE, N, Y. 
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Recruiting .. . 
(Continued from p 40) 


who can produce contract-winning 
proposals. “We'll be looking for 
what the military might describe 
as high-ranking line officers,” says 
one agency. 

Probably not sought as heavily: 
nontechnical administrators, men 
with under five years’ experience, 
men with backgrounds in hardware 
design. Sales personnel will be 
sought, but not during the conven- 
tion. 

Also slated for attention is the 
academic world. Several agencies 
disclosed plans designed to attract 
mathematicians and physicists to 
the industrial community. An in- 
creasing number of companies have 
set up research laboratories more 
campus-like than production facili- 
ties. Also, industry pay is higher. 

An engineer out of school one 
year can command an _ industrial 
salary of about $6,775, according 
to a survey by the Engineering 
Manpower Commission of the En- 
gineers Joint Council. In education 
he would get about $5,375, in gov- 
ernment service about $6,275. 

Five years after graduation, 
average industrial salaries are 
about $8,200. Education will pay 
$7,350, government $7,175. Ten 
years out of school: $9,975 in in- 
dustry, $9,100 in education and 
$8,750 in government. The figures 
for 15 years are $11,250 (indus- 
try), $10,950 (education) and 
$9,075 (government). 

Another area getting attention 
from today’s employer is the cost 
of hiring an engineer. People in the 
employment business are reluctant 
to name dollar figures because of 
the many variables. 

The Department of Defense, 
however, conducted a survey last 
fall. The recruiting costs of 102 
industrial firms supplying equip- 
ment to the government were 
studied. 

The study shows 76 companies 
heavily in defense work placed re- 
cruiting costs at $1,022 for each 
new engineer or scientist hired. 
The remaining 26 companies, pre- 
dominantly in commercial work, 
showed a cost of $751 per hire. 

Recruiters looking to _ this 
month’s IRE convention say there 
will probably be fewer hospitality 
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suites open to the casual job seeker. 
The emphasis, they say, will be on 
consummating appointments made. 
in advance of the show. Recruiters 
this year say they are relying 
heavily on internal referrals: men 
of stature in specialized fields who 
have been suggested to them by 
client companies. 

Arnold Deutsch, president of 
Deutsch & Shea, told ELECTRONICS 
his organization joins with a num- 
ber of engineering societies in the 
wish to see all recruiting activity 
cut out at major conventions. 

“Recruiting shouldn’t ride piggy 
back to these meetings. The men 
should be attending technical ses- 
sions and examing exhibits, not 
tramping around to job appoint- 
ments,” he said. 

Talks with other personnel men 
indicate a growing trend by com- 
panies to keep their key men away 
from conventions for this reason. 
“We may not have them as well- 
informed,” says one company ex- 
ecutive, “but we’ll have them here!” 

Opinions vary about how much 
campus activity recruiting will go 
on this spring. Many employers 
agree the tighter interest of today’s 
more sophisticated industry will be 
reflected at the college level. It’s 
predicted big companies will con- 
tinue campus visits at about the 
present levels, but that many small 
companies will not be as active this 
year. Field recruiting is also slated 
for a sharp decline, according to a 
number of observers. 


‘Electrically Suspended’ 


- ape 
6 ; 


Prototype of ‘electrically suspended’ 
gyro is being developed by Minne- 
apolis-Honeywell for Polaris sub 
navigation system 


Hyperpure Silicon Crystals 
From Arc-Image Furnace 


TECHNIQUE for preparing contami- 
nation-free crystals of silicon has 
been developed by Wayne State 
University for Air Force Office of 
Scientific Research & Development. 

Use of a high-intensity carbon 
are combined with reflecting optics, 
plus floating-zone techniques, pro- 
duced high-purity silicon crystals 
essentially free of oxygen. 

Arc-image furnace uses two 60- 
in. paraboloid reflectors arranged 
above and below the powerful car- 
bon are. Lower reflector collimates 
the arc radiation; upper reflector 
forms an image of the arc at its 
focus. 

Single-crystal seed is positioned 
in the image, and a long polycrys- 
talline rod of small diameter is fed 
into the melt. As the melt increases 
in volume, it is gradually lowered 
so as to solidify in its lower region. 

Another process, for preparing 
thin filaments of single-crysta! ger- 
manium, was developed at Wayne 
out of a study of semiconductor 
surface phenomena. Filaments were 
prepared by photoelectric etching, 
measured 4 microns thick, had high 
surface-to-volume ratio, proved 
highly sensitive to surface am- 
bients. 


Canadian Sites Going Up 
For New Microwave System 


THE MONTANA-ALASKA Microwave 
system announced by American 
Telephone and Telegraph late in 
1959 is now nearing completion at 
a number of key Canadian sites. 

Crossing the U. S. border north 
of Sweet Grass, Mont., the micro- 
wave path will transit Lethbridge 
in Canada’s Alberta province. 

Additional microwave equipment 
is being installed in Lethbridge to 
handle increased traffic, and con- 
struction crews are working on the 
link north and west of Edmonton. 

The system, which will cost about 
$20 million, could be used for tv 
transmission as well as message 
traffic. Initial phases of the opera- 
tion call for 120 channels handling 
U. S. originated traffic. Later there 
will be 120 additional channels for 
Canadian use. 





PSI TRANSISTORS ARE AVAILABLE OFF-THE-SHELF 
FROM THESE MAJOR INDUSTRIAL DISTRIBUTORS: 


ALMO RADIO CO. 

412 N. Sixth St. 
Philadelphia 23, Penna. 

WA 2-5918 

Norristown, Pa., BR 2-7580 
Wilmington, Del., OL 6-9467 


CRAMER ELECTRONICS, INC. 
811 Boylston St. 
Boston 16, Mass. 
CO 7-4700— ENterprise 6425 


ELECTRONIC WHOLESALERS, INC. 
1301 Hibiscus Bivd. 

Melbourne, Fila. 

PA 3-1441 

Miami, FR 7-2511 

Orlando, GA 3-6411 

St. Petersburg, OR 1-5171 

Ft. Lauderdale, WA 3-2204 


GLENDALE ELECTRONIC SUPPLY CO. 
12530 Hamilton Ave. 

Detroit, Michigan 

TU 3-1500 


CASHIN TIPTON, INC. 
3270 Rosecrans St. 
San Diego 10, Calif. 
AC 2-0408 


ELECTRONIC SUPPLY CORP. 
2085 E. Foothill Blvd. 
Pasadena, Calif. 

MU 1-5291 


ELMAR ELECTRONICS, INC. 
140 - 11th St. 

Oakland, Calif. 

TE 4-3311 


INLAND ELECTRONIC SUPPLY CO., INC. 


715 E, Broadway 
Tucson, Arizona 
MA 4-4404 


These distributors have large stocks of PSI products...in depth and available 


EASTERN 
ELECTRONIC WHOLESALERS, INC. 


2345 Sherman Ave., N. W. 
Washington 1, D. C. 
HU 3-5200 


GENESEE RADIO & PARTS CO., INC. 
2550 Delaware Ave. 

Buffalo 16, N. Y. 

TR 3-9661 


E. G. LOMAS, DISTRIBUTORS 
277 Laurier Ave., W. 

Ottawa 4, Canada 

CE 2-8504 


PEERLESS RADIO DISTRIBUTORS, INC. 
19 Wilbur St. 

Lynbrook, L. |., N. Y. 

LY 3-2121-—WO 4-4334 


MIDWESTERN 
LEW BONN CO. 


1211 La Salle Ave. 
Minneapolis 3, Minn. 
FE 9-6351 





WESTERN 
KIERULFF ELECTRONICS, INC. 


820 W. Olympic Bivd. 
Los Angeles 15, Calif. 
RI 7-0271 


SANTA MONICA RADIO PARTS CORP. 
1517 Second St. 

Santa Monica, Calif. 

EX 3-8231-—UP 0-7676 


SEATTLE RADIO SUPPLY, INC. 
2117 Second St. 

Seattle 1, Washington 

MA 4-2345 


STERLING ELECTRONICS, INC. 


1616 McKinney Avenue (RO. Box 1229) 
Houston 1, Texas 

CA 5-1321 

Beaumont, TE 3-7503 


for immediate delivery at factory prices up to 999 units. 
Smaller stocks also on hand at other PSI distributors. 


PIONEER ELECTRONIC SUPPLY CO. 
2115 Prospect Ave. 

Cleveland 15, Ohio 

SU 1-9410 


STACK INDUSTRIAL ELECTRONICS, INC. 
45 Washington St. 

Binghamton, N. Y. 

RA 3-6326 


TERMINAL-HUDSON ELECTRONICS, INC. 
236 W. 17th St. 

New York 11, N. Y. 

CH 3-5200 


WHOLESALE RADIO PARTS CO, 
308 W. Redwood St. 

Baltimore 1, Md. 

MU 5-2134 

York, Pa., YOrk 47-1007 


PACE ELECTRONIC SUPPLIES, INC. 
6141 Touhy Ave. 

Chicago 48, Illinois 

RO 3-6300 


WARD TERRY & CO. 
90 Rio Grande Blvd. 
Denver, Colo. 

AM 6-3181 


WHOLESALE ELECTRONIC SUPPLY 
2809 Ross Ave. 

Dallas 1, Texas 

TA 4-3001 


Note: If the adjoining transistor data has already been removed from this 
issue ask a PSI distributor or write the factory for your copy. 


@~ Pacific Semiconductors, Inc. 


A A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE INC. 
itt 
12955 CHADRON AVENUE, HAWTHORNE, CALIFORNIA 
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PSI TRANSISTORS 
FOR EVERY COMPUTER, 
COMMUNICATION 
AND POWER NEED! 


NEWEST LOGIC SWITCH! 

e Highly advanced version of 2N706 

© Vecesar — .2V Max at lc = 10mA, lz = 1mA 
e Broadest hr: vs. Vce linearity ever offered 


NEWEST VHF POWER AMPLIFIER! 
e High power version of 2N1506 
e Five watt power output at 30 mc, 12 db power gain 


NEWEST MEDIUM POWER SWITCH! 
© Vcesar — 1.0V Max at Ice = 1 Amp, Is = 100mA 


e 13 watts at 25°C case temperature 
¢ t. = 60mus typical at lc = 1 A,1,,=1,,— 100mA 
R 11 OHMS, Vee = 12V 


NEWEST HIGH VOLTAGE POWER AMPLIFIER! 
e 300 mW power output at 100 mc, 10 db power gain 
© Ves 150V Min, Veer = 125V Min 


See inside for the most extensive line of high performance silicon transistors available today! > 






























































































































































TO-18 a ie hy, ” 5 ~ 
x ‘ * Yen > eae Sages Teme ee aa Ss 
TOTAL POWER ft | 
TYPE AT 25°C CASE} V Veer Vv mc he.* Vee Sat* 
SWITCHING TRANSISTORS wom | | | in | | PP 
2N706 1.0 25 20 3 359 20 min 60 
NPN TRIPLE DIFFUSED SILICON MESA ONTOBA 10 25 20 5 350 20- 60 60 
Wide Range of Types nAto10Amps .2V to 140V 2N706B if 25 20 5 350 20- 60 40 
2N753 1.0 25 20 5 350 40-120 60 
PT706 1.0 25 20 5 350 35-125 20 
HS pd PREMIUM TRANSISTORS 
PACKAGE ; 
2N1837 2.0 80 50 8 210 40-120 80 
2N1837A 2.8 80 50 8 10 40-120 80 
2N1409 2.0 30 25 4 230 15- 45 80 
2N1409A 2.8 30 25 4 230 15- 45 80 
2N1410 2.0 45 30 4 230 30- 90 80 
2N1410A 28 45 30 4 30 30- 90 80 
PT850 2.0 120 80 5 200 40-120 2.0 
PT850A 2.8 120 80 5 200 40-120 2.0 
STANDARD TRANSISTORS 
TOTAL POWER ft 
TYPE |AT 25°C CASE| V.2 Vv Vv mc hee* Vce Sat*}| PKG 
Watts Min.| Min. | Min. TYP Max 
2N696 2.0 60 40 5 200 20- 60 1.5 TO- 5 
2N697 2.0 60 40 5 200 40-120 1.5 TO- 5 
2N698 2.0 120 80 5 190 20 min 5.0 TO- 5 
2N699 2.0 120 80 5 190 40-120 5.0 TO- 5 
2N717 1.5 60 40 5 200 20 min 15 TO-18 
2N718 ee 60 40 5 200 40-120 1.5 TO-18 
TO-5 Package 2N719 15 120} 80 | 5 190 20min | 5.0 10-18 
2N720 1.5 120 80 5 190 40-120 5.0 TO-18 
2N1420 2.0 60 30 5 170 100-300 1.5 TO- 5 
52 on + 
5 TO-5 
— PACKAGE GENERAL PURPOSE TRANSISTORS 
190 
mw 2N1336 2.8 40 25 3 190 
J 
| ] i, 2N 1838 2.0 45 30 45 190 40-159 14 
500 
7 2N1839 2.0 45 30 | 45 170 12- 50 14 
| 2N 1840 2.0 25 20 5 159 10 min 1.4 
SPECIAL PURPOSE TRANSISTORS 
TOTAL POWER ft 
Package TYPE | AT 25°C CASE| V Veer [V mc hee* | Vce Sat*} PKG 
To-18 Watts Min | Min | Min TyP Max. 
2N 1340) 2.8 150 | 100 5 220 5 min 07 TO- 5 
PT601 13 60 45 4 210 30-90 1.0 TO- 8 
DIMENSIONAL DRAWINGS PT600 13.0 60 | 45 4 710 15-45 10 10-8 
All dimensions shown in inches 
2N 1900 125.0 14 100 5 50 min 10-20 2.0 POWER 
2N1901 125.0 140 | 100 5 50 min 15-40 2.0 POWER 
2N706 — PT706 DCTL Propagation Delay Measurement Circuit *SEE DATA SHEETS FOR CONDITIONS 
+ ¥. 
6800 6800: 
6802 680") 1 
Gpyut Ln & 
HP— | 5 KC PRE ep 
212A | 1.0 usec os Lh he 
Pulse welliend AAA. 
Gen 
9a 
3 
5 Transestor Detay 


tee = Smusec / Transistor Typical 25°C 


PT600 — PT601 Switching Circuit and Switching Time 








Vee v 1 
> 
ad genset 
> 541 SCOPE 
Ree Piatt teri 
COLLECTOR - EMITTER VOLTAGE 
° = a SS ey a Siees SS Oa eae hcncnill 
RUTHERFORD . R, 
P £ GEN 
© go Ue | ; 
al Ree 4 
+, PULSE WIDTH R, = 100: VARIED TO GIVE REQUIRE 
REPETITION BATE = 10ncs - . » Extremely flat Beta vs. Collector Voltage is 
RISE TIME OF SPUT PULSE — 25n Ye w y Ato 2y one of the many advantages made possible 


by the PSI Triple Diffusion Process. 
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FREQUENCY-POWER OUTPUT RANGE 
OF PSI COMMUNICATIONS TRANSISTORS 


PSI TRIPLE DIFFUSED PROCESS 


EMITTER 





yw 
ESIS Na 
DLLECT 
“ ONTACT REGION 
P TYPE WL ® wrt EES TYPE (NOT TO SCALE 


PSI triple diffusion makes possible these outstanding 
performance characteristics: Low Vce saturation, 
faster switching, excellent high current beta, high 
small signal beta and broad VHF versatility. 

The triple diffusion process, above, provides manu- 
facturing control unmatched by any other process. 


OTHER MESA PROCESSES 


EMITTER 
STRIPE 


EMITTER 




















DIMENSIONAL DRAWINGS 


All dimensions shown in inches 


HF HIGH POWER TRANSISTORS 


NPN TRIPLE DIFFUSED SILICON MESA 


Wide Range of Types . . . for many new applications. 












































5 mc Class C 
Vv Vv Vv h: 10mce | sf; AMPLIFIER 
TYPE Min. | Min Min Nee mc Power | Power PACKAGE 
Out Gain 
EMITTER 2N1899 140 | 100 5 |10min}| 3 | 50min} 125W | 10db | Single End 
EMITTER STRIPE BASE STRIPE formerly 
PT901 
2N1900 140 | 100 5 | 10-20 3 150 min} 125W | 10db | Single End 
2N1901 140 | 100 5 | 15-40 3 150 min] 125W | 10db | Single End 
2N1902 140 | 100 5 110 min | 3 | 50min] 125W | 10db | Double End 
wT iar 2N1903 140 | 100 5 | 10-20 3 150 min} 125W | 10db | Double End 
TYPE TYP T ar 
ZL» ‘ 2N1904 140 | 100 5 | 15-40 3 150 min| 125W | 10db | Double End 
PT900 80 50 4 7 min 3 150 min] 125W | 10db | Single End 
COMMUNICATION TRANSISTORS KILOWATT /MEGACYCLES /AMPERES /NANOSECONDS Now possible with PSI Load 


NPN TRIPLE DIFFUSED SILICON MESA 
Wide Range of Types 
mW to Watts 10to 100+ Source Voltages 


able 


Availability 





Tested Silicon Mesa Power Transistors 
rent rise can be as higha 


wer Switching at higher 
attainable are now p 
Single Ended packages are available in pr 
in Engineering quantities 


In a typical switching application, the rate of cur 
100 million Amperes per second. Selected Beta ranges now avail 
peeds and RF Power Generation at higher levels than previously 


sible 


Juction quantities; Double Ended 





VERY HIGH FREQUENCY 





























TOTAL POWER POWER GAIN POWER GAIN | POWER GAIN 

TYPE AT 25°C CASE | V Vv V AT f=30mc AT f=70mc AT f=100 mc | PKG 
Min Min Min TYPE TYPE TYPE 
2N 1338 8 8 50 3 18 db 0.35W 10.5db P. ).35W] 7db P ).35W } TO-5 
2N1342 8 150 125 ) 13db Po =0.4W | 10db P. =0.3W 
2N1505 3.0 50 40 3 10db P. =1.8W 8db Po =1.2W 6db Po =1W TO-5 
2N 1506 ) 60 40 4 12db Po =1.8W 10db Po =1.2W |8.5db P;=1W TO-5 
2N1710 13.0 60 45 10db Po =5W 6db P. =3.5W 5db P 3W T0-8 
2N1709 13.0 75 60 4 12db P. =5W 8db Po =3.5W 6db P 3.5W | TO-8 
THESE TRANSISTORS OFFER THE DESIGNER A WIDE SELECTION OF CHARACTERISTICS 


SUPPLY VOLTAGE--10 
OPERATING CURRENT--1 mA TO SEVERAL Amp 
OPERATING FREQUENCY UP TO SEVERAL HUNDRED Mc 
POWER OUTPUT —MILLIWATTS TO NEARLY 10 WATTS 
The 2N1338, 2N1342, 2N1505, 2N1506 are available in pr 
The 2N1709 and 2N1710 are available in prototyping quantitie 


VOLTS TO 125 VOLTS 


Juction quantitie 


HIGHER WITH VARICAP DOUBLING CIRCUITS 







































PICO-TRANSISTORS and MICRO-TRANSISTORS 


PSI Pico and Micro transistors are ultra miniature triple diffused Meet MIL-S-19500B and MIL-STD-202A 
silicon mesa devices. They are designed for low level amplification 


and for low power, high speed switching applications. These unique 
transistors are extremely valuable where weight and size are prime 
design and operational factors. 


The remarkable high reliability standards of PSI Micro-Diodes are 
the result of simplified construction and advanced surface passi- ba 
vation techniques. These same techniques are employed in the 100 mW power dissipation 
manufacture of PSI and Micro Transistors. 


The surface passivation process and coating materials provide pro- Pico size 1/10000 of TO-5 package 
tection from extreme environmental conditions of heat, moisture, 
thermal shock, mechanical stresses and electrical load. 


—65°C to 200°C temperature range 


200 hr. 200°C “Burn-in” 


e Micro size 1/100 of TO-5 package 
After manufacture all devices are subjected to environmental testing 


to assure reliability and device parameters. ¢ Companion components to PSI Micro-Diode 


ABSOLUTE MAXIMUM RATINGS (25°C) 





] Collector to Collector Emitter to | Junction 
Micro Pico Equivalent | Emitter Voltage to Base Base Voltage Temperature 
Types Types EIA Type eR Vee | 
: cae —— ee - 

PMT 111 | PMT 011 2N1409 _ 25V _30V, ww | we 
PMT 112 PMT 012 2N1410 | 25V ¢ | 4 150°C | 
PMT 113 PMT 013 2N696 ‘oe 5V __ 150°C | 

PMT 114 PMT 014 2N697 40V 5V 150°C 
PMT 118 PMT 018 } 30V 


| 5V 150°C 
PMT 119 | PMT 019 | 30V 5V 150°C 























= = am! 





ELECTRICAL CHARACTERISTICS 


| | Collector | | Collector Collector | 
| 





Micro Pico Cut-off Saturation Saturation Capacitance 
Types Types Current Voltage | Voltage Cc Typ 
Vv 


es no ed Vew=10V. | 

| PMT 111 | PMT O11 | 10uA (20v) | 1.2V (Max, Max.) 20yut | 15 (150mA, 10V) | 3.1 (Typ.) 
P PMT 112 | PMT O12 | 10uA (20V) | 1.2V (Max. 1| 1.1V (Max 20uut | 30 (150mA, 10V) | 3.5 (Typ.)_ 
PMT 113 | PMT O13 | 1A 1.2V (Max.) 1 | 1.1V (Max) 20uut | 20 (150mA, 10V) | 2.0 (Typ. 
| PMT 114 | PMT O14 | 1yA 1.2V (Max 20uuf | 40 (150mA, 10V) | 2.5 (Typ.) 
Ppt 118 | PMT 018 | 14a QV (Max 


) 20 uyf 10( 5SmA, 5V) | 2.0 (Typ.) 
PMT 119 PMT 019 1yA 9V (Max 20 upf 30( 5SmA, 5V) |} 2.5 (Typ.) 
NOTES: Test Conditions 50mA, | 5mA mA, |; 5mA 


Pico-Transistor 








Micro-Transistor 









































os) Macific Semiconductors, Inc 


A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE, INC. 


12955 CHADRON AVE., HAWTHORNE, CALIF. * ORegon 8-4711, OSborne 9-2281 * TWX: HAWTHORNE CAL 7414 


SALES OFFICES 


—870 Broadway, Newark 4, New Jersey « —6957 West North Avenue, Oak Park, Illinois « 
HUmboldt 4-5616 « TWX: NK 1010 Village 8-9750 « TWX: OKP 1547 
Boston—471 Washington Street, Wellesley 81, M Dallas—P.O. Box 6067, Dallas, Texas e Riverside 7-1258 
CEdar 5-017] Detroit—1204 No. Woodward Ave., Royal Oak, Michigan e 
: Lincoln 8-4722 
> renesee tree Je tt ew \ Orr . 2, . 
Sees St. Paul—1602 Selby Ave., St. Paul 4, Minn.—MIdway 5-9351 
, —8271 Melrose Ave., Los Angeles 46, Calif. 
—320 Huntingdon Pike, Rockledge, Phila- OLive 3-7850 
delphia 11, Pa. « Pligrim 2-8089 « TWX: Rockledge 9993 El Caion Blv bien Ee 
PA 1064 ome ene- ean l jon Blvd.—R 211 
Baltimore—1811 North Rolling Road, Baltimore 7, Md. ¢ Palo Alto—701 Welch Road—Suite 205, Palo Alto, Calif. « 
Windsor 4-3 DAvenport 1-2240 


DISTRIBUTORS IN MAJOR ELECTRONIC CENTERS COAST-TO-COAST 


BULLETIN 2? 





ph hy — ter 


. +. and Polaris and Talos and Atlas and Jupiter and Thor and Titan and Bomarc 
and Zeus and Pershing and hundreds of other military and industrial applications. 


For Delco Radio’s highly versatile family of 2N174 power transistors meet or exceed the most rigid electrical and extreme environmental 


requirements. 


Over the past five years since Delco first designed its 2N174, no transistor has undergone a more intensive testing program both in the 
laboratory and in use, in applications from mockups for commercial use to missiles for the military. And today, as always, no Delco 2N174 
leaves our laboratories without passing at least a dozen electrical tests and as many environmental tests before and after aging. 


This 200 per cent testing, combined with five years of refinements in the manufacturing process, enables us to mass produce these highly 
reliable PNP germanium transistors with consistent uniformity. And we can supply them to you quickly in any quantity at a low price. 


For complete information or applications assistance on the Military and Industrial 2N174’s or other application-proved Delco 


transistors, just write or call our nearest sales office. 


Union, New Jersey 
324 Chestnut Street 
MUrdock 7-3770 


Santa Monica, California 
726 Santa Monica Bivd. 
UPton 0-8807 


See You at the IRE Show, Booth No. 1325 
~—CIRCLE 48 ON READER SERVICE CARD 





LCO 


EPENDABILITY 


DIO 


ELIABILITY 


Detroit, Michigan 
57 Harper Avenue 
TRinity 3-6560 


Chicago, Illinois 
5750 West 5ist Street 
POrtsmouth 7-3500 


Division of General Motors + Kokomo, Indiana 
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TURN TIME 
INTO 
OPPORTUNITY 
with RCA 
TECHNICAL 
SUPPORT 
SERVICES 


It is good 

business to 

utilize 

established 

sources for 

technical support 
services that enable 
you to realize 
savings in time. 

This savings means 
opportunity and 
money to you! 

RCA Service Company 
—the military and 
industrial service arm of 
the Radio Corporation 

of America—is equipped to 
provide skilled, specialized 


technical support services | 
to help you utilize precious | 


hours more effectively... 


yielding the results you need in | 
the face of tight deadlines 


and peak workloads. 


Regardless of project scope, look 
to RCA Service Company for 
assistance in any, 

or all, of these services: 

e Field Engineering 

e Systems Engineering Services 
e Equipment Installation, 


Check-out, and Maintenance 


e Equipment Repair 
and Calibration 


For almost two decades, RCA Service 
Company has been providing technical 
support services on complex 
equipment and systems to branches 
of the U. S. Armed Forces, 
governmental agencies, and prime 
contractors. This experience and 
skill assure you of ingenuity and 
excellence in support services 
demanded in this era of 

technical achievements. 


RCA Service Company 
enables you to utilize your 
project time to its fullest. 
Time is opportunity. 

We'll help you make 

the most of it! 


For complete information, contact 
J. R. Corcoran, Location 206-2, 


RCA Service Company, 
Camden 8, N.J. 


The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 








Magnetic Bottles Confine Plasmas Near 


“MAGNETIC BOTTLES” may attain 
something like 90 percent conver- 
sion efficiencies in extracting elec- 
trical energy from plasmas which 
expand after they have produced 
fusion reactions. 

This is what Richard F.. Post, 
Lawrence Radiation Laboratory, 
Livermore, Calif., told the second 
annual engineer education confer- 
ence at Argonne National Labs. 

Limit on efficiencies of such di- 
rect conversion would be efficiency 
of generating the magnetic field, 
Post said. Thermodynamic limita- 
tions just don’t apply. “Once you 
learn how to manipulate plasmas 
and charged particles, you should 
be able to get the energy out,” he 
said. 

Most recent “toy top” multistage 
configuration of magnetic bottle 
(which confines injected plasmas 
for compression up_ successively 
stronger magnetic fields) has suc- 
cessfully sustained a football-sized 
plasma for a_ millisecond—long 
enough for several thousand parti- 
cle reflections, Post said. Plasma’s 
existence was revealed by neutron 
emissions. 

Experiment was encouraging, he 
said, because it proves a stable case 
can exist. Third stage of “toy top” 
to provide still greater compres- 


sions needed for fusion experiments 
is still being fabricated, and first 
operation is scheduled during com- 
ing weeks. 

Any of magnetic “furnace liners” 
currently used to contain hot 
plasma in cage of magnetic field 
lines could yield a power balance if 
the systems can be stabilized, Post 
said. 

Among those he discussed were 
Spitzer’s Stellerator, Firth and 
Livermore’s Levitron, Christofilos’ 
Astron and his own early model 
magnetic mirror, currently being 
rebuilt to include improved vacuum 
and magnetic field circuitry. 

Improved cryogenic coil could 
knock at least a factor of ten, and 
probably more, off the total power 
required to generate very high 
magnetic fields—by refrigerating 
magnetic unit to extremely low 
temperatures and using ultra pure 
metals to generate the magnetic 
field, Post said. Semiconducting 
coils for generating high fields also 
offer most encouraging advances, he 
added. 

Post predicted a revolution in 
techniques of generating and using 
very high magnetic fields within the 
next very few years. 

Direct conversion efficiencies of 
60 percent may be attainable from 


Search Radar for USAF’s B-58 Bomber 


Search radar portion of Sperry’s bomb-nav system for the B-58 is shown 
in this first production picture at Raytheon’s Waltham, Mass. plant 


electronics 





Fusion Level the first complete line of 
TRANSISTOR 
s combination pant, scording to |” Vn 


Martin company. 

Starting with extremely hot 
plasma in a magnetohydrodynamic 
converter, system would use ex- 
haust gas from magnetic field 
chamber to heat emitter of a ther- 
mionic diode, allow cool anode of 
this diode to serve as hot shoe of a 
thermoelectric generator and use 
heat exhausted from the generator 
to turn conventional rotating elec- 
tric generating machinery. 

Although less reliable than sin- 
gle-stage systems, such a combina- 
tion may look promising 15 years 
from now, Weddell said in his talk 
about direct conversion systems. He 
added that direct systems are es- 
pecially valuable as auxiliary power 
sources for space and in arctic and 
antarctic regions. 

Still-to-be-built mhd devices 
promise efficiencies of 30 percent— 
highest of the direct conversion 
units, Weddell said. Thermionic de- 
vices are expected to level off at 








cover the output range from one 

watt to a few kilowatts—will prob- 

ably reach a plateau of 20 percent | miniature, panel-mounting, for build-in applications 

efficiency by the early 1970’s. power supplies included—no battery replacement or checks needed 
Thermionic devices are expected isolated inputs © low power consumption 


about 25 percent and thermoelectric ) 
units—expected most efficiently to ALL-TRAN T R MIL S 





to be most efficient from a fraction 
of a kilowatt to a megawatt, Wed- 
dell said, while mhd will probably | 
operate at power levels from a frac- Model Meter Description Price 


tion of a megawatt to many mega- 301-1 AC TRVM| 3%” zero-left, from 10MV range $250.00 


watts. 302-1 AC TRVM | 34%” zero-center, phase sensitive, 275.00 
Radioisotopes are expected to be from + 10MV 


the best nuclear source from one 303-1 AC TRVM| 2%” 50% less panel area than 275.00 
watt to a kilowatt, while reactors Model 301-1 


will take over from kilowatts to | S041 AC TRVM | 214" sens as, 300.00 


several megawatts. 305-1 DC TRVM | 3%” zero-center, no zero-set, 225.00 
Although nuclear fuels are ex- | + 100MV range 


pected to make little or no impres- 305.2 DC TRVM 31” zero-left version of 305-1, 225.00 

sion on near-future requirements 250MV range 
» P-AS > . , "00K" Note: Due to heavy demand, present delivery of most models 

ct Fag other seas ae is 6-8 weeks. For complete literature, write to Dept. E-3. 

y# ey may supply from ten to 

15 percent of total requirements, 

James A, Lane, Oak Ridge National — 


Lab, Tenn., said in his talk about | "ie Ricewe “hen ordinary instruments are too big or inadequate. 
| ta : Pars pers : 


“Nuclear Power.” ; TRIO LABORATORIES, INC. 

During the following 50 years, ew “ie x v, Long Island, New York 
demand for nuclear power will ee. ™ — _OVerbrook 1-0400 » TWX HKVL 1166 
probably be determined entirely by =: pee BE gO et 
the competitive positions of nuclear ; 


und fossil fuels, he said. See Trio Exhibits at the |.R.E. Show Booth 3033 


compact (as small as 2.85” diameter by 6” deep including terminals) 
lightweight e longer life 
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The new NLS 481A digital voltmeter features both plug-in stepping switches and a snap-out readout that virtually eliminate use of 
a solder gun or other tools in servicing. Note the “finger-control” leverage bars for easy switch removal. 


Applications include production testing, instrument 
calibration, laboratory testing, receiving inspection, 


The 481A features the basic circuitry of the NLS 
481, today’s most widely used digital voltmeter. 


Announcing the NLS Low-Cost 


481A Digital Voltmeter 


Here is the time-proved 481 with new features to permit replace- 
ment of all stepping switches and decade resistors in minutes in- 
stead of days. Plug-in stepping switch assemblies in the 481A also 
allow trouble-shooting by the substitution method. Like the thou- 
sands of 481s in use today, the new 481A features +0.01% accu- 
racy and completely automatic operation at low cost. It measures 
DC volts from +0.001 to +999.9;AC or low-level DC with plug- 
in accessories. Input impedance is 10 megs... balancing time is 
1 second, average ... internal standard cell verifies calibration. 
Although the 481A features exclusive plug-in stepping switches 
previously found only on higher cost NLS digital voltmeters, it 
sells for only $1,525, complete. Delivery is from stock — 15 days 
are required if stocks are temporarily depleted. NLS will continue 
to manufacture the 481 in volume for customers who have stand- 
ardized on this instrument or where initial price is more important 
than the long-term savings in servicing offered by the 481A. 


A statement of policy: The 481A — like other new NLS. instru- 
ments to be announced in the coming months — is not a “pie-in- 
the-sky” instrument or prototype. It has long since undergone 
complete testing and is now in volume production to assure you 
prompt delivery of a fully-tested, quality instrument. 


See the new NLS 481A at IRE, Booth 3041-42, 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR, CALIFORNIA 
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See It in Action... 


For a demonstration of the new 
481A, 481 or any digital measuring in- 
strument, call any of the following NLS 
offices or sales representatives. If you 
prefer, please contact NLS for addi- 


tional information. 


Northeast 
NLS District Office 


BRyant 9-7999 

NLS Division Office 
Garden City, 

Long Island, N. Y. 
Ploneer 7-6222 
Howard J. Shuft Co. 
Newtonville, Mass. 
LAsell 7-5304 


Middle Atlantic 

NLS Division Office 
Haddonfield, N. J. 
HAzel 8-1663 

SBM Associates, Inc. 
Rochester, New York 
Olympic 4-8440 
SBM Associates, Inc. 
Utica, New York 
REdwood 2-4410 
SBM Associates, Inc. 
Binghamton, New York 
RAymond 2-2648 
SBM Associates, Inc. 
Syracuse, New York 
HOward 8-5041 


Southeast 


NLS Division Office 
Washington, D. C. 
FEderal 7-4315 

W. A. Brown & Assoc. 
Indian River City, Fla. 
AMherst 7-0411 

W. A. Brown & Assoc. 
Orlando, Fla. 

GArden 5-5682 

W. A. Brown & Assoc. 
Huntsville, Alabama 
JEfferson 6-8393 

W. A. Brown & Assoc. 
Winston-Salem, N. C. 
PArk 5-5384 

W. A. Brown & Assoc. 
Alexandria, Virginia 
TEmple 6-1800 


Midwest 


NLS Division Office 

Chicago, Iilinois 

TUxedo 9-1277 

Ohio Instrument Co. 

Dayton, Ohio 

CHapel 4-2744 

Engineering Services 
Company 

St. Louis, Missouri 

PArkview 6-2233 

Engineering Services 
Company 

Kansas City, Missouri 

JEfferson 1-7765 

oo Services 
ompany 

Wichita, Kansas 

MUrray 3-3751 


Engineering Services Co, 
Cedar Rapids, lowa 
EMpire 5-6183 

Gaine Engineering Co. 
Detroit,  - 
FOrrest 6-535 


Mountain and 
Southwest 
Burt Porter Company 
Seattle, Washington 
EAst 3-8330 
Burt Porter Company 
Portiand, Oregon 
ATlantic 4-1718 
Brooks, Feeger & Assoc. 
Albuquerque, N. M. 
AMherst 8-1724 
Brooks, Feeger & Assoc. 
Englewood, Colorado 
SUnset 1-7375 
Brooks, Feeger & Assoc. 
Scottsdale, Arizona 
WHitney 6-2111 
Brooks, Feeger & Assoc, 
Salt Lake City, Utah 
Elgin 9-2427 
Mitchell Speairs Co. 
Fort Worth, Texas 
WAInut 3-4657 
Mitchell Speairs Co. 
Houston, Texas 
MAdison 3-4112 
Mitchell Speairs Co. 
Dallas, Texas 
ANdrew 2-6466 
Pacific 
NLS Division Office 
South Pasadena, Calif. 
MUrray 2-3705 
C. W. Maudlin Co. 
Palo Alto, California 
DAvenport 6-5291 
Burt Porter Company 
Seattle, Washington 
EAst 3-8330 
Burt Porter Company 
Portiand, Oregon 
ATlantic 4-1718 
Canada 
Aeromotive Engineering 
Products, Ltd. 
147 Hymus Bivd., 
Point Claire, Quebec 
OX 7-0810 (Montreal) 
Aeromotive Engineering 
Products, Ltd. 
1912-A Avenue RD. 
Toronto, Ontario 
RU 3-4288 


Export, Excluding 
Canada 

Frazer & Hansen, Ltd. 

301 Clay St., 


San Francisco, Calif. 
EXbrook 2-5112 


Originator of the Digital Voltmeter 
non-linear systems, inc. 
DEL MAR, CALIFORNIA 
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Tail cone (left) and nose frame mountings of EM detector elements equip 
Canadian Aero Service aircraft for electromagnetic surveys. Radiation 
counter, magneto meter and doppler radar are also carried 


Israelis Plan New 
Radio Receiver Plant 


TEL-AVIV—New plant for radio re- 
ceiver manufacture and later for tv 
sets will soon be operating here, 
according to announcements follow- 
ing news that $700,000 has been 
raised through a New York invest- 
ment firm. Cooperating in the ven- 
ture is Bornheim Investment Com- 
pany and a French manufacturing 
firm, Schneider of Ivry. 

In Israel the plan will entail the 
merger of two leading local firms, 
Klipper Radio in Tel-Aviv and 
American-Israel Electronics. 

Board chairman of the new ven- 
ture, which will have a total initial 
investment of about $1! million, 
will be Pierre Gilbert, former 
French ambassador to Israel. 

The firm plans to seek markets in 
Africa and contract for radio trans- 
mitter sales abroad. 


English Firm Makes 
Phosphor Display 


LONDON—Data display device com- 
pleted here by Ericsson Telephones, 
Ltd. electroluminescence to 
produce a coplanar display with no 
parallax. Called the Phosphotron, 
the compact panel uses little power. 

Electroluminescent panels are 
made by sandwiching phosphor ma- 
erials between two conducting sur- 


uses 


faces, one transparent. An a-c volt- 
age applied across conductors cause 
the phosphors to emit light. 

The Phosphotron system relies 
on conventional techniques, but has 
its back panel divided into an array 
of strips, each with its own electri- 
cal connection. By connecting 
groups of these back conductor 
leads, patterns of lines are produced 
on the transparent display face to 
form numbers or symbols. 

The device has 16 strips, con- 
sumes 500 ma at 240 volts, 400 cps. 
Light emission is rated ac eight 
ft-Lamberts. The displays measure 
4 in. by 32 in. appearing on panels 
4 in. by 534 in., and are 2-in. thick. 
They display decimal digits from 0 
to 9 and the entire alphabet. 


Train-Mounted Radar 
To Seore SAC Bomb Runs 


RADAR BOMB SCORING equipment 
mounted on railroad cars 
used in Strategic Air Command’s 
“Oil Burner” training operations. 

Oil Burner is the code name for 
SAC’s low-level radar navigation 
and bombing training. Operations 
are carried out against simulated 
fixed targets. RBS equipment 
mounted on railroad cars parked 
on sidings will score the accuracy 
of the bomb runs. First mobile 
RBS installation goes into opera- 
tion this month near Milan, Tenn. 


will be 
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PLUS 
Control 


An electronic voltmeter 
with a meter-relay 


This happy combination makes an ex- 
tremely versatile and acute instrument. 


It has critical measuring ability 
that goes with high input imped- 
ance, in space-saving panel- 
mounting style. 


It also has the reliable, simple 
control of a locking contact meter- 
relay, with adjustable set points. 


Many difficult functions can be easily 
controlled: conductivity cells, life test- 
ing of components or systems, production 
testing and sorting, automatic Go- 
No Go of missile circuits. 


Ready When Needed 


Metronix DC instruments such as 
Model 301-C-CMR (illustrated) have 
input resistances up to 10 megohms. 
AC input impedances go as high as 5 
megohms. Like all Metronix panel- 
mounting electronic voltmeters 
(PMEV’s), they are always connected— 
immediately available for continuous 
monitoring of critical parameters. 

Send for data sheets describing 
Metronix PMEV’s in single or multiple 
ranges, DC or AC, with either meter- 
relays or conventional indicating meters. 


Se) METRONIX, ine. 
\—<) a Subsidiary of Assembly Products, Inc. 


Chesteriand, Ohio 
Telephone: HAmilton 3-44460 


< 
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ACADEMICALLY SPEAKING 


How Many Technicians Per Engineer? 


THREE TECHNICIANS for every en- 
gineer would make for the most 
efficient use of engineering man- 
power. This is the contention of 
the Technical Institute Curriculum 
Advisory Committee of the Univer- 
sity of Illinois. 

The present ratio is only one 
technician for each engineer. No 
specific mention was made of elec- 
tronics engineering. 

The University will sponsor an 
eight-week summer institute for 
college teachers starting June 19 
that will include a course in elec- 
tronics engineering problems and 
seminars on the technician’s role 
on the engineering manpower team. 


GRADUATE FELLOWSHIP in electrical 
engineering has been established 
at Syracuse University by the Elec- 
tronics division of General Dynam- 
ics Corp. A similar grant is being 
renewed at Cornell. The fellowships 
carry a stipend of $2,400, plus full 
tuition and all fees. The Dean of 
Graduate Studies at each school ad- 
ministers the fellowships. 


ENGINEERING SCHOLARSHIPS will be 
administered without charge by the 
Hartz Engineering Scholarship 
Foundation of Los Angeles, Calif. 
This service is performed for com- 
panies that would like to sponsor 
engineering scholarships but do not 
have scholarship administrative fa- 
cilities. 

This offers a saving to smaller 
companies whose administration of 
a scholarship program might cost 
as much as the scholarships them- 
selves, Russel H. Clevenger, 
administrator of the Foundation. 
The Foundation also provides its 
own scholarships. 


Says 


THREE-STAGE TANDEM VAN _ DE 
GRAAFF, 17.5-million-electron- volt, 
atomic particle accelerator has been 
purchased by U. 
Engineering 


of Texas Science 
Center. Also pur- 
chased from the High Voltage En- 
gineering Corp. was a 4-million- 
electron-volt atom smasher. This is 
part of an effort to make the uni- 
versity a top flight research center. 


A complex of experimental areas 
will be served by the accelerators. 
Interconnecting magnetic deflec- 
tion, focusing and switching sys- 
tems enable the beams of high-en- 
ergy particles to be directed into 
desired areas. 


RADIOACTIVE IODIDE GAS is being 
used by Dr. M. H. Ellestad of UCLA 
and Dr. M. E. Morton of Los Ange- 
les Harbor General Hospital to de- 
tect leaks in the heart’s pumping 
system. Patient inhales the gas, 
blood samples are taken from the 
right-arm artery and the right side 
of the heart. Differences in meas- 
ured radioactivity of the samples 
help determine if a leak exists, its 
location and approximate size. 


MATERIALS SCIENCE is a new gradu- 
ate program at the U. of Cincinnati. 
Masters and doctorate degrees are 
given. According to William Licht 
the program is given in response 
to the nationwide demand for the 
creation of materials for new uses 
as especially exemplified by satel- 
lite and missile studies. Ceramics, 
plastics, and other related materials 
as well as metals and their applica- 
tions will be studied. Background 
in any of the engineering fields, 
chemistry or physics qualifies stu- 
dents for the program. 


Spaceload to Transmit Tv 


Payload model for Surveyor space- 
craft designed for soft moonland- 
ings is shown in full scale by 
Hughes Aircraft 


electronies 





a 


Class-te-Metal 
SEALS 


VERSATILE 
RELIABLE 
=O) 10)" (e718 


Including semi-conductor seals, individ- 
ual terminals and multiple headers are 
available in hundreds of standardized 
types that reflect the economies of mass 
production methods. Offer a time and 
money-saving solution to all but the most 
unusual sealing problems. 


3 f- taleor- tae me 1-t- 1k 


E-I engineers will design “specials” or 
produce seals to your exact specifications. 
Custom threaded types, color coding or 
unusual terminal arrangements can be 
supplied quickly in reasonable quantities. 


OlUT-t folaam-1-r-lllalem-1-1 a alert 


oF 


Complete facilities available for sealing 
assemblies of your own manufacture. 
Please supply sample or drawings for 
estimates on your sealing requirements, 
or ask to have a field engineer make rec- 
ommendations on specific seal applica- 
tions. Literature on request. 


ELECTRICAL INDUSTRIES dal 


MURRAY HILL, NEW JERSEY, U. S. A. 
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It S the positive contact surfaces on each 
Alden top-connected contact give you: 

C0 NTACT WB More reliable electrical contact 


WB More secure mechanical grip 


that counts | WH Minimum electrical resistance 
e 





Each lead has individual strain relief because wire is doubled back through 
contact tab. Punch press contact design permits rapid heat transfer — elimi- 
nates unreliable cold solder joints as in screw machine contacts. Danger of 
insulation pull back is eliminated by bringing wire insulation right into molded 
clip pocket. 

These unique Alden molding techniques in connector design drastically 
reduce the number of parts required and make possible multi-contact con- 
nectors of amazing basic simplicity and reliability. 

Resilient Alden contacts can be included in any type of molded insulation 
for any combination of contacts. Hundreds of standard off-the-shelf designs 
are quickly available — with or without leads — or as part of unit-molded cables. 

Our Customer Department will work closely with you on any connecting or 
cabling problems. A letter with description or sketch will enable us to provide 
recommendations or samples at once. 


New, flameproof, high voltage First major advance in connector Standard assembled connectors 
connectors now available in high- reliability since potting offers fool- in non-interchangeable layouts with from 
density, flame-retardant polyethylene. proof, tamper-proof connections for 2 to 11 contacts; miniature connectors, 
Light, compact connectors for applica- trouble-free operation. Alden “IMI” plain or shielded, for carrying power or 
tions up to 30 KVDC and up to 250° F connectors and cables (wires, contacts, signal; miniature plugs and sockets; 
without distortion. or other inserts) are integrally molded signal connectors; and CRT connectors 

in a single hot shot of insulation so that are all available for fast delivery. 

material forming the connectors and 

covering the wires forms a single con- 

tinu ous, bonded insulation. 


ALDEN 
PRODUCTS COMPANY 
See you at Booths 1613 and 1615 
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MEETINGS AHEAD 


Mar. 11: Quality Control, Ameri- 
can Society for; Hart House, 
Univ. of Toronto, Ontario. 


Mar. 14: Defense Planning Semi- 
nar, EIA; Statler-Hilton Hotel, 
Wash., D. C. 


Mar. 15-19: High-Fidelity Show, 
Magnetic Recording Industry 
Assoc.; Cow Palace, San Fran- 
cisco. 


Mar. 20-23: Institute of Radio En- 
gineers, International Conven- 
tion, All PG’s; Coliseum & Wal- 
dorf-Astoria Hotel, New York 
City. 


Mar. 21-22: Institute of Printed 
Circuits, Annual; Barbizon- 
Plaza, New York City. 


Mar. 27-31: Temperature, Its 
Measurement and Control, ISA, 
AIP, NBS; Veterans Memorial 
Auditorium, Columbus, O. 


Mar. 28: Rochester Soc. for Qual- 
ity Control, ASQC; Univ. of 
Rochester, Rochester, N. Y. 


Mar. 28-29: Nuclear Aspects of 
Atmospheric and Space Systems, 
ANS; Statler-Hilton Hotel, Dal- 


las. 


Apr. 4-6; Electromagnetics and 
Fluid Dynamics of Gaseous 
Plasma, IRE, IAS, U. S. Defense 
Research Agencies; Engineering 
Societies Bldg., N. Y. C. 


Apr. 4-7: Audio Engineering So- 
ciety; Ambassador Hotel, Los 
Angeles. 


Apr. 5-7: Global and Space En- 
vironments, Institute of Envir. 
Sciences; Sheraton Park Hotel, 
Wash., D. C. 


Apr. 5-7: Materials and Electron 
Device Processing, ASTM Com- 
mittee F-1; Benjamin Franklin 
Hotel, Phila. 


Apr. 10-14: International Air Sym- 
posium, FAA; Atlantic City, 
N. J. 


Apr. 11-12: Instrument Automa- 
tion-Electronics Exposition, Ohio 
Valley; Cincinnati Gardens, Cin- 
cinnati, O. 

Apr. 11-13: Ultrapurification of 
Semiconductor Materials, Air 
Force Cambridge Research Lab- 
oratories; New England Mutual 
Hall, Boston, Mass. 


electronics 





of ELECTRONIC PACKAGING 


... Using Building Block Techniques 


Designed by and for engineers, Alden Plug-in Unit Construction is the 
only complete, standard packaging system available to the electronics 
industry. Here’s how simple it is to solve your mounting and packaging 
problems... 





MOVE FROM SCHEMATIC TO COMPLETED CIRCUITRY IN HALF THE TIME! 














Make neat, component 

Lay out your circuitry on Snap component leads sub-assemblies organ- 

Alden full-scale planning into ratchet jaws of Alden ized into unit planes of 
sheets. terminals. circuitry. 





ORGANIZE YOUR CIRCUITRY BY FUNCTION FOR PLUG-IN FLEXIBILITY! 











Indicate hole layout and 

sizes on full-scale plan- 

ning sheets — complete Snap-in circuit cards in Sub-divide into modular, 

chassis delivered to your vertical planes for a neat, plug-in functions for true 
specs. accessible assembly. building block design 





“DESIGN-IN” MAINTAINABILITY FOR THE REAL PAY-OFF! 











Provide an accessible Modular chassis _inter- 
point of check for all in/ Get quick replacement/ changeable with instru- 
out leads with unmis- accessibility of plug-in ment case for dual func- 
takable graphic identifi- chassis by simple half- tion or as transport case 
cation. turn of handle. for replacement chassis, 


See you at Booths 1613 and 1615 For FREE 250-page Alden Handbook, write on 


your company letterhead. 
As the techniques of Alden Plug-In Unit Construction become more standardized 


throughout the world, those already designing to these standards will be setting | 
the trends for equipment design in the rest of the industry. | 
You can get started now with any of the twelve Alden ‘‘Get-Started”’ A 

KITS, ranging from $11.25 to $395.00. You can then evaluate — 


( design PRODUCTS COMPANY 
quickly—all or part of the Alden system in your particular application. 3127 N. Main St., Brockton, Mass. 
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® /mproved performance and characteristics 
@ decreased size, weight and power consumption 


@ functional replacements for Military types TD97 and TD98 


ew iia Rear view of a Multiplexer- 

r Demultiplexer Shelf, Type 250 

Model 1, showing 2 Transistorized 

Power Suppliers and Changeover 
Relay. 


(AT ALL-TRANSISTOR 


= [d) ORTHERN RADIO muttiPtexeR and DEMULTIPLEXER 


Type 248 Model 1 Type 249 Model 1 


The new Multiplexer, Type 248 Model 1 (functional replacement for Multiplexer TD97-FTG-2), 
and Demultiplexer, Type 249 Model 1 (functional replacement for Demultiplexer TD98-FGR-3) are 
intended for use with twin-channel, single-sideband radio circuits operating in the high-frequency 
range. Their purpose is to derive two voice-frequency circuits from each of the radio channels. 
By means of frequency division multiplexing, the radio bandwidth from 200 to 6000 cps is 
divided into two transmission circuits, each with a bandwidth from 375 to 3025 cps. Four such 
vf circuits are derived from the twin-channel radio, and these are used to transmit carrier tele- 
graph signals or to provide telephone or facsimile service. 


The Multiplexer and Demultiplexer are designed to slide into the Northern Radio Type 250 Model 


1 Shelf, which accommodates two each Multiplexers or Demultiplexers, or one each Multiplexer 
and Demultiplexer. 


Two Multiplexers, Type 248 \ ‘ eathise Two Demultiplexers, Type 249 
Model 1, are required for full A q Model 1, are required for full 
utilization of the capacity of a , \ See utilization of the capacity of a 
radio transmitter. One is used to A\ XS i radio receiver. One is used to 
transmit telegraph, telephone, or - - . receive telegraph, telephone, or 
facsimile signals from two vf * ’AX . % facsimile signals for two vf cir- 
circuits to the radio channel ‘Sgee | cuits from the radio channel 
designated as sideband A. The 4 S OOo pe designated as sideband A. The 
second Multiplexer performs the ‘Ee : : second Demultiplexer performs 
same function for sideband B. In as ey wee «the same function for sideband 
this way four vf circuits are mt eo | %, © B. In this way four vf circuits are 
applied to the twin-channel radio aoe al baa " derived from the twin-channel 
transmitter. es \} “ radio receiver. . 


The Multiplexer and Demultiplexer are tran- WRITE ON YOUR LETTERHEAD FOR FURTHER INFORMATION to Dept E-3 
sistorized equipments, including necessary 
bandpass filters, line amplifiers, carrier fre- 


r Oo t) e 

Hergaanes notice ae es NORTEERN RADIO COMPANY, inc. 
125 Wi ; th : 

approximately 200 muillissnperes et the seme 147 West 22nd Street, New York 11, N.Y. 

aded treme the terion Geedin Foner Seanin Pace-Setters in Quality Communications Equipment 


Type 223 Model 1, which | d into th ° ; illi j 
mae often nen Jap Model preeese into the Jn Canada: Northern Radio moe rayon ~ cy Bank St., Billings Bridge, 
awa, Ontario. 


Visit Our Exhibit at IRE Booth 3510 
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aE ede], 


CONTROLLED 
RECTIFIERS 


eloiaal-iandialemeal-mialelel-14a vem e)gel-lel-\-1 al ila 


vc) dam cal-e-lelelidlolame) magi-Melty-Vealomelilieela TSW31S SERIES (TO-18 package)....... folel-1e-hdlalcmoieled-a) aie-lal-d-m comrallt jaar. 
Controlled Rectifier, Transitron now 


(oh ai-1e-mdal-mlalelel-)4a mm dal- mel cey-lel-s-tallal-me)i : 
Controlled Rectifiers available on the 2N1595 SERIES (TO-5 package)......... operating current range to 1 amp 
market today. 


Research and development efforts 
during the past year have already pro- ‘ . P 
duced an impressive array of types TCR510 SERIES (11/16” hex package) operating current range to 10 amps 


which include the following series: TCR520 SERIES (11/16" hex package) operating current range to 20 amps 








i Ot 5974) Gn) ood hs Oo ol- [01 ¢- 1-4) Pa operating current range to 1 amp 


2N1600 SERIES (7/16” hex package)...operating current range to 3 amps 
TCR505 SERIES (7/16"” hex package)...operating current range to 5 amps 





NOW AVAILABLE — NEW 50-AMP CONTROLLED RECTIFIER 


The latest addition to the Transitron line TCR550 SERIES (1 Ys” hex package) 

— the 50 Amp Silicon Controlled Rectifier operating current range to 50 amps 

—- is a three-terminal, four-layer device de- me P 

signed to control very large load currents eovene tate Max. Average 

Nt small gate pp ae Seno’. | ag ane e and " Forward 

ically rugged and electrically stable device, in. Forwar urren 

the new Controlled Rectifier is provided in on tae “ aan “. a. — 
the 1%.” hex base stud-mounted package - 
and is hermetically sealed. Wherever high Loss 4 300 Ye hex 
power handling ability is required, the TCR2050 50 15" hex 
50-Amp Silicon Controlled Rectifier will TCR1050 1is® hex 
find wide application ranging from fre- — a 
quency changing to welding control. Requires 50mA to turn on 50 Amp 


For information on any or all of Transitron’s line of Controlled Rectifiers, 
call or write today for Bulletin TE-1356. 


Pioneering in new application techniques, Transitron applica- 
| THE tion engineers have assembled information which demon- 
WHY BIAS | BIASING strates how “gate biasing’”’ will improve the circuit reliability 
OF SILICON of the SCR. This informative booklet, entitled “The Biasing 
CONTROLLED CONTROLLED of Silicon Controlled Rectifiers and Switches,” deals indi- 
RECTIFIERS | vidually with each of Transitron’s Controlled Rectifiers and 
RECTIFIERS? AND ' Switches. It is an indispensable aid to the design engineer 
SWITCHES seeking longer life and greater stability in higher temperature 
applications . . . It’s yours for the asking. 


MEET US AT IRE — BOOTH NOS. 1220-1224 


‘Trangitron 


=a on a ol ai Rommenen as ohola-Ranela 


wakefield, melrose, boston, mass. 





SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE + CABLE ADDRESS: TRELCO 





; They all went cota 


Hath- -a- way” 7 Tap — 


breyy 


my 
n 





a 
a 


Grayhill ee A da 
Series 45 pS a Y 





ary $1iZ 


: P ‘onme! BaF requirements 
per MIL-E-5272 and MIL-S-3786 


COMPLETELY NEW — A real midget 
—genuine Grayhill quality. Conserva- 
tively rated to break one ampere at 115 
VAC, resistive circuit, and to carry 5 
amperes — life expectancy 100,000 cy- 
cles. Single deck, single pole, shorting 
or non-shorting, totally enclosed — pro- 
vided with 2 to 6 positions (stop standard 


a ahd you're invited ,too, on 2 to 5 positions) and 6 positions nor- 


mally supplied as continuous rotation. 
a The Series 45 incorporates 60° indexing 
du rin the [ RE Show with a stop strength of 10 pound inches, 
g and a rotational torque of approximately 
The Hathaway Denver ‘spread’ will be in Booth 2007, 12 ounce inches. 


South Hall, second floor of the Coliseum Complete specifications and prices 


ilabl a 
You're invited to unsaddle and stop a spell at any time eave Se ees 


during the show. We'll have in the “corral” most of our 


products, including e | a) Switch 


Audio and RF Filters a with 


Comparison Bridges a 3 GRAYHILL 

Microsources . , TN ie 

Miniaturized Power Supplies “\ 

Resistance Meters QO "N. Gineer” 


Rotary Type Switches Grayhill offers a full line of 
: | Rotary Tap Switches, Push 
Signal Generators Button Switches, Test Clips, 
Static Converters Binding Posts, and other 
Static Inverters miniature electrical and elec- 
} tronic components. Ask for 

current catalog 








Tuning Fork Frequency Standards 
Vacuum Tube Voltmeters 


Vibration Meters AL ae s™ 
. . . plus some new additions to our recently acquired 


test instrument line (formerly SIE). a 
Ww = 
ye hill 523 Hillgrove Avenue, 


HATHAWAY DENVER Vcamy LaGrange, Illinois 


5802 East Jewell Avenue, Denver 22, Colorado Booth No. 2801—IRE Show 
A division of HATHAWAY INSTRUMENTS, INC. | "*PHLONEERS IN MINIATURIZATION“? 
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Bolometers, Barretters, and Thermistors 


We have often been asked, “What is the difference between 


n a bolometer, a barretter, 


and a thermistor?” At PRD the following is generally accepted: Bolometer is a 
general term which describes a temperature-sensitive element whose resistance 
changes as it dissipates microwave power. Bolometers include (a) thin short lengths 
of Wollaston wire, (b) evaporated metallic film, (c) small beads of semiconductors. 
The wire and film types are called “bolometers” or “barretters” and have a positive 


temperature coefficient. The semiconductor is called a 


negative temperature coefficient. 


“thermistor” and has a 





Power Measurement Equipment 
The bolometer, plus appropriate mount, 
provides us with an accurate, depend- 
able means of saat microwave 





BOLOMETER 


power. In itself, of course, the bolom- 
eter is a temperature-sensitive resistor, 
and gives no indicator reading. The 
most commonly used instrument for 
direct reading of microwave power is 
the self-balancing bridge. The PRD 
650-B Universal Power Bridge can 


y PRD 631-C 


accommodate bolometers, barretters, or 
thermistors and reads power directly to 
100 milliwatts. 


Design Details 
The drawing above is the PRD 627-A 
Broadband Coaxial Bolometer and 
Thermistor Mount which houses the 
PRD 631-C (wire type), PRD 631-D 
(film type), and PRD 631-G (thermis- 
tor). The two general types of bolom- 
eters manufactured by PRD are 
Wollaston wire and evaporated metallic 
film applied to thin mica discs. The 
PRD 631-G Thermistor uses two semi- 
conductor bead elements and has excel- 
lent stability characteristics. 
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Each bolometer has a nominal oper- 
ating resistance of 200 ohms when 
biased. For low power (1 mw makx.), 
the PRD 631-C uses short lengths of 


Patent No. 2,667,618 
\RF BYPASS 
CAPACITOR 
BOLOMETER ELEMENT 


Wollaston wire which when deplated 
cannot be seen by the naked eye but 
must be delicately constructed under 
powerful microscopes. The metallic 
film units (PRD 631-D) are high power 
devices and can dissipate up to 100 mw. 


Mounts 
PRD bolometer mounts, such as the 
PRD 627-A, require no tuning, operate 
over a frequency range of 500 to 
10,000 megacycles/sec, and are 
designed to insure high efficiency. The 
mount provides a low VSWR over the 





3D ! PRD 627-a 











FREQUENCY (KMC) 


entire band and allows for easy replace- 
ment of bolometer elements without 
retuning. A typical VSWR curve is 
shown. 

PRD produces a variety of mounts 


and bolometers. These inttiade coaxial, 
waveguide, tunable, and broadband. 
Shown are, from top to bottom, a 
Waveguide Bolometer Mount (PRD 
618) which operates from 26.5 to 40 
KMC/S, a Waveguide Thermistor 
Mount (PRD 643-A) for 8.2 to 12.4 
KMC/S, and a Coaxial Crystal and 
Bolometer Mount (PRD 613) for 1 to 
12 KMC/S. 

Precision in Production 
PRD offers as standard catalog items 
some 34 different mounts and seven 
types of bolometers and thermistors. 
Our assembly line turns out several 
hundred bolometers alone in a week, 
all of which undergo rigorous stability 
and humidity tests after construction. 
PRD also produces, of course, all 
necessary associated equipment for 
power measurement. For more theoret- 
ical information, write for PRD Report 
Vol. 1, No. 4, “Microwave Power 
Measurements” or contact our Appli- 
cations Engineering Department. 
We have many interesting openings for 
engineers...contact Mr. John R. Zabka 


"a PRD 


ELECTRONICS, INC. 
A Subsidiary of Harris-Intertype Corporation 
Formerly Polytechnic Research & Development Co., Inc. 


202 —— Brooklyn 1, N. ¥. ander 
1608 Centinela Ave., Inglewood, Cal. 
OR 56-6022 INTERTYPE 


CORPORATION 
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NEW “Suse” 
20 AMP 0-34 VDC 
Regulated POWER SUPPLY joins 


EASY SERVICE ACCESS CONVECTION COOLED— 
Dual-deck, swing-out back construction provides no blowers or filters— 
simple and fast service access without the need to remove maintenance free 


unit from rack. All major component terminals Advanced design and special, highly efficient, 

are accessible from rear. radiator type heat sinks eliminate internal blowers, 
maintenance problems, risk of failure, moving 
parts, noise and magnetic fields. Units are rated 
for continuous duty at 50°C ambient. 


VOLTAGE 

SPIKES 

OR 

OVERSHOOT 
Lambda's design prevents 
output voltage overshoot on 
“turn on, turn off,” or 
power failure. 


GUARANTEED FOR FIVE YEARS 


MiL QUALITY Pi ; ) LA 50-03A without meters 0-34 VDC $395 


Hermetically-sealed magnetic LA 50-03AM 
shielded transformer designed to MIL-T-27A quality LA 100-03A 
and performance. Special, high-purity foil, LA 100-03AM 
hermetically-sealed long life LA 200-03A 


with meters 0-34 VDC 425 
without meters 0-34 VDC 510 
with meters 0-34 VDC 540 
without meters 0-34 VDC 795 
electrolytic capacitors. LA 200-03AM_ with meters 0-34 VDC 825 





COMPACT 
NO BLOWERS 


5 AMP 31” HIGH 


10 AMP 7” 


HIGH 


20 AMP 102” HIGH 


rated for continuous duty at 50°C ambient temperature. 


LAMBDA Transistorized 5 and 10 AMP LA Series 


PATENTS PENDING 


Lambda LA Series Power Supplies are compact, convection cooled and 





COMPLETE SPECIFICATIONS OF LAMBDA LA SERIES (including improved data on 5 and 10 AMP Models) 


DC OUTPUT 


Model 


Voltage Range’ 


(Regulated for line and load) 


Current Range? Price 





LA 50-03A 
LA 50-03AM 
LA100-03A 
LA100-03AM 
LA200-03A 
LA200-03AM 


0-34 VDC 
0-34 VDC 
0-34 VDC 
0-34 VDC 
0-34 VDC 
0-34 VDC 


0- 5A $395 
O- 5A 425 
0-10A 510 
0-10A 540 
0-20A 795 
0-20A 825 


'The output voltage for each model is completely covered in four steps 
by selector switches plus vernier control and is obtained by summa- 
tion of voltage steps and continuously variable DC vernier as follows: 


MODEL 


LA 50-03A, LA 50-03AM 
LA100-034, LA100-03AM 
LA200-03A, LA200-03AM 


VOLTAGE STEPS 


2, 4, 8, 16 and 0-4 volt vernier 
2, 4, 8 16 and 0-4 volt vernier 
2, 4, 8 16 and 0-4 volt vernier 


*Current rating applies over entire output voltage range 


Regulation (line) 


Regulation (load) ... 


Transient Response 
(line) 


Transient Response 


(load)... 


Internal Impedance .. 


Ripple and Noise .... 


Polarity 


Temperature 
Coeffiicent 


AC INPUT 


. Less than 1 


Better than 0.05 per cent or 8 
millivolts (whichever is greater). 
For input variations from 100-130 
VAC. 

Better than 0.10 per cent or 15 
millivolts (whichever is greater). 
For load variations from 0 to full 
load. 


Output voltage is constant within 
regulation specifications for step 
function line voltage change from 
100-130 VAC or 130-100 VAC. 


Output voltage is constant within 
regulation specifications for step- 
function load change from 0 to 
full load or full load to 0 within 
50 microseconds after application, 
LA 50-03A less than .008 ohms 
LA100-03A less than .004 ohms 
LA200-03A less than .002 ohms 
millivolt rms with 
either terminal grounded. 

Either positive or negative ter- 
minal may be grounded. 


- Better than 0.025 %/°C 


100-130 VAC, 60 + 0.3 cycle3 
LA 50-03A 360 watts‘ 
LA100-03A 680 watts* 
LA200-03A 1225 watts* 

“this frequency band amply covers stand- 
ard commercial power lines in the 
United States and Canada. 

‘with output loaded to full rating and 
input at 130 VAC 


AMBIENT TEMPERATURE 


AND DUTY CYCLE 


Continuous duty at full load up to 
50°C (122°F) ambient. 


OVERLOAD PROTECTION: 


Electrical 


Thermal 


INPUT AND OUTPUT 
CONNECTIONS 


METERS..... 


CONTROLS: 


DC Output Controls 


Remote DC Vernier 


Remote Sensing .... 


PHYSICAL DATA: 
Mounting 
Size 


Weight ... 


Panel Finish 


Send for complete Lambda Catalog. 


LAM BDA ELECTRONICS CORP. 


515 BROAD HOLLOW ROAD, HUNTINGTON, L. lL, NEW YORK 516 MYRTLE 4-4200 


LA 50-03A 
LA100-03A f tie 
LA200-03A 
LA 50-03A 
LA100-03A 
LA200-03A 


Magnetic circuit breaker front 
panel mounted. Special transistor 
circuitry provides independent 
protection against transistor com- 
plement overload. Fuses provide 
internal failure protection, Unit 
cannot be injured by short circuit 
or overload. 

Thermostat, manual reset, rear of 
chassis. Thermal overload indica- 
tor light front panel. 


. Heavy duty barrier terminal block, 


rear of chassis. 8 foot, 3 wire de- 
tachable line cord. 

Voltmeter and ammeter on me- 
tered models. 


Voltage selector switches and ad- 
justable vernier-control rear of 
chassis. 

Magnetic circuit breaker, front 
panel. 

Provision for remote operation of 
DC Vernier. 

Provision is made for remote sens- 
ing to minimize effect of power 
output leads on DC regulation, 
output impedance and transient 
response. 


. Standard 19” Rack Mounting 
3142” Hx 19” Wx 14%” D 
Hx 19” Wx 14544" D 
10144” Hx 19" Wx16'%2"D 
55 lb Net 85 lb Ship. Wt. 
100 Ib Net 130 lb Ship. Wt. 
140 lb Net 170 lb Ship. Wt. 
Black ripple enamel (standard). 
Special finishes available to cus- 
tomers specifications at moderate 
surcharge. Quotation upon request, 
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Here is Tri Metal’s low-cost 

0-8 oven engineers throughout 
the nation are talking about. 
This unique model consists 

of a suspended inner muffle 
surrounded by heating elements 
mounted on ceramic stand-off 
insulators. The heating elements 
are surrounded by a series 

of polished shields which 

reflect the radiated heat onto 
the muffle and thus achieve 
exceptional temperature 
uniformity. The outer shell 

of the oven is water cooled. 

No water cooling of the door 

is required. The low-cost 
Neoprene door gasket remains 
cool even when the oven is 


NEW HIGHER TEMPERATURE, HIGH VACUUM OVEN. ~ °Perating continuously at 


elevated temperatures. 
Accepts Bench or Dry Box Mounting. 
Various Sizes Available. 


HIGHER TEMPERATURES 
Up to 800°C. (1472°F.) 


BETTER UNIFORMITY 
Plus or minus 3°C. (5.4°F.) 


LESS MAINTENANCE 
Low-Cost, Neoprene ‘‘O”’ ring 
gaskets guaranteed one year. 


FASTER HEAT UP 
500°C. (932°F.) in 23 minutes. 


CLOSER CONTROL 
1/C Thermocouple INSIDE 
the work zone. 


HIGHER VACUUM 
1x10-6 Torr* (mmHg) 
@ 500°C. (932°F.) 


COOLER EXTERIOR 
All surfaces cool to the touch. 


TRI METAL WORKS INC. 


INDUSTRIAL DIVISION 


PRIVATE SHOWING FOR IRE VISITORS 

Get acquainted with 0-8 

in ovr private suite at the Waldorf-Astoria. 
Look us up. 

Your company will be glad you did! 
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Tri Metal Works is recognized as a leader 

in design and fabrication of high and ultra high 
vacuum equipment. Tri Metal Works has been 
engaged in the custom fabrication of high 
vacuum components and equipment for leading 
manufacturers and users since 1946. 

You are invited to see a demonstration 

of 0-8 in our plant laboratory. 

Call or write for appointment. 

For a Free Detailed Brochure Write To: 

TRI METAL WORKS INC., Industrial Division 
1600 Bannard Street, East Riverton, 

New Jersey, or phone 829-2000 


*terminology recommended by Standards Committee of American Vacuum Society 


electronics 
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significant developments create 


Sarong Cathode Strap Frame Grid 


9-19 Outline 
12-Pin Tubes 


10-Pin Tubes 
“Bonded Shield” CRT’s 
> Compact TWT’s 


Among the notable accomplishments in recent tube tech- 
nology are important Sylvania refinements in the state of 
the art. Impressive advances are being made in tube reli- 
ability, tube versatility at Sylvania. Performance parame- 
ters are undergoing marked improvement while electrical 
uniformity is rigidly maintained. Some results of this 
vigorous new approach to the tube art can be seen in the 
following Sylvania tube developments. 








SYLVANIA...new dimensions for designers 


Delivers high Gm, low noise 


Sylvania Strap Frame Grid improves tube reliability, provides high Gm per 
mA of Ib, enables uniform grid-cathode spacing and resultant narrow disper- 
sion of characteristics. It affords much improved control of cutoff characteris- 
tics. Strap Frame design significantly improves stability, resistance to vibration 
and shock. Extensive Sylvania development brings Strap Frame advantages to: 
6ERS, semi-remote cutoff triode; 6DJ8, sharp cutoff double triode; 6FQ5A and 
6GKS, semi-remote cutoff triodes; 6EH7, semi-remote cutoff pentode; 
6EJ7, sharp cutoff pentode. Another example, Sylvania-6ES8, 
semi-remote cutoff double triode, combines Strap Frame 
Grids and Sarong Cathodes for greater accuracy 
in grid-cathode spacing for improved 
cutoff characteristics, high 


7 


Improves tube stability, 
uniformity 


The extraordinary Sarong Cathode is a major tube 
refinement designed to stabilize cathode perform- 
ance, add life to tube service. The Sarong Cathode 
uses a thin film of cathode material precisely con- 
trolled for uniform density and surface smoothness, 
and wrapped on an ultrasonically cleaned cathode 
sleeve. As a result, possibility of plate-to-cathode 
arcing or cathode “hot spots” is drastically reduced. 





SYLVANIA TYPES UTILIZING SARONG CATHODE 
5V4GA 6BC8 6DE4 
6AL5 6BQ7/A 6ES8 
6AU4 6BYSGA 6FQ5A 
6AU6 6827 6K6GT 
6GAX4 6CY5 6U8 
6BA6 SDA4 6V6GT 


6W4GT 
7F7 
12AU7/A 
12AX7/A 
3525 











uniformity. 


stability, exceptional 


Brings new efficiency 
to chassis layout 


Utilizing the straight-sided bantam envelope and a 
miniature 9-pin circle, Sylvania-developed 9-T9 in- 
creases volumetric efficiency by eliminating the T9 
octal base. 9-T9 enables the use of large tube assem- 
blies in those stages where higher power dissipation 
capabilities are a design requirement. First new 
9-T9 types are — 6/JOEW7... double-triodes in- 
tended for service as a vertical deflection oscillator 
and amplifier * 6//7HC8 .. . triode-pentodes de- 
signed for use as vertical deflection oscillator and 
amplifier in 110° deflection circuits of TV receivers 
7695...beam power pentode features unusually 
high power sensitivity as an AF amplifier. In Class 
Al operation, self-biased, it delivers 4.5W power 
output with a B+ voltage of only 140 volts * 7754 
... 6-volt version of 7695 * 6GM5... beam pen- 
tode features improved sensitivity and output char- 
acteristics for AF power amplifier use * 6GC5... 
beam power pentode features high power sensitivity 
as an audio power amplifier. 








Double tetrodes in T-6% bulb! 


Sylvania adds a new dimension to circuit design 
with the addition of a 10th pin to the center of the 
9-pin miniature circle. Sylvania 10-Pin design pro- 
vides improved tube performance, makes possible 
new multiunit combinations . . . offers unusual de- 
sign advantages with a minimum of chassis rede- 
sign. Case in point: Sylvania-6C9 and -17C9, sharp 
cutoff double tetrodes, offer two high-performance 
units in the compact T-6'%2 envelope. . . providing 
potential savings in circuitry, reducing space re- 
quirements. With the addition of the 10th pin, heat 
dissipation capabilities are increased, cathodes have 
separate connections, shielding is introduced to ef- 
fectively reduce undesirable oscillator signal radia- 
tion. Sylvania-6C9 and -17C9 are designed for VHF 
service as RF amplifiers and autodyne mixers. 


Measurably improve image display 


Sylvania pioneered the dramatic improvements 
made in image viewing by “Bonded Shield” design. 
First to demonstrate the feasibility of quantity-pro- 
ducing “Bonded Shield” TV picture tubes, Sylvania 
applied its knowledge to the specialized require- 
ments of industrial-military CRT’s for virtually any 
application. 

“Bonded Shield” eliminates the need for conven- 
tional safety glass, reduces the number of reflecting 
surfaces by 50% . Here’s what it does for the viewer: 
apparent light transmission and contrast are in- 
creased; mirror-like reflections are eliminated. Image 
display is brought “out front” for wide-angle view- 
ing, mounting and styling are simplified, tube face 
is made accessible for easy cleaning. Other unique 
advantages: “Bonded Shield” caps are available 
with special anti-reflection treatment that can diffuse 
up to 70% of reflected light; several “Bonded 
Shield” CRT’s are available with calibrated refer- 
ence scales permanently etched on the safety cap, 
thereby reducing viewing errors caused by parallax. 


Sylvania 12-T9, 12-T 12 types! 


Presently under development at Sylvania are five new 12-pin tube types 
for TV receiver applications. A natural advance in the evolution of small- 
size, multifunction tubes, Sylvania 12-pin tubes utilize dome-shaped bulbs 
evacuated from the bottom providing reduced seated height. First types to 
be announced soon will be commercial versions of these prototypes: two 
12-T9 types using the T-9 bulb—SR-3202, damper tube; SR-3203, double 
diode-double triode, horizontal phase comparator and oscillator; and three 
12-T12 types in the T-12 bulb—SR-3201, double-diode, low voltage 
rectifier; SR-3204, double-pentode, sound discriminator, 
sound output; SR-3205, beam power pentode, 
horizontal deflection tube. 


Contact your nearest Sylvania Sales Engineering Office for further information on these and other 
exciting tube developments under way at Sylvania. For data on specific types, write Electronic Tubes 
Division, Sylvania Electric Products Inc., Dept. C, 1100 Main Street, Buffalo 9, N. Y. 





MIGROWAVE DEVICE NEWS from SYLVANIA 





LOW-PRICED PPM-FOCUSED TWT’s 


for test equipment applications 





Sylvania introduces important advantages to 
microwave amplifier applications where econ- 
omy, compact size, light weight are vital 
design considerations. 





Less than 4 Ibs. in weight and 24%” in maxi- 
mum diameter, Sylvania TWT’s for test 
equipment present unusual opportunities for 
design of compact equipment when compared 
with bulky 15-35 lb. package of the solenoid 
types. However, electrical performance ad- 
vantages over solenoid types are still main- 
tained. Investigate the wide range of TWT’s 
by Sylvania. Contact your nearest Sylvania 
Sales Engineering Office, or write Electronic 
Tubes Division, Sylvania Electric Products 
Inc., Dept. MDO-C, 1100 Main Street, 
Buffalo 9, N. Y. 











**Small signal gain *At saturation 


Sample quantities of L- and S-band TWT’s immediately 
available. 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS 


N-9477-3 





For the engineer who 
refuses to-stc 


nate 
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H the world is half asleep! Men who could be making twice their present 
salaries are coasting along, hoping for promotions but doing nothing to 
bring themselves forcefully to the attention of management. 


They're wasting the most fruitful years of their business lives .. . throwing away 
thousands of dollars they may never be able to make up. And, oddly enough, 
they don’t realize—even remotely—the tragic consequences of their failure to 
forge ahead while time is still on their side. 


Engineers and other technically-trained men are particularly prone to “drift 
with the tide” because their starting salaries are reasonably high and promotions 
come at regular intervals early in their careers. It isn’t until later—too much 
later in many cases—that they discover there is a definite ceiling on their incomes 
‘as technicians. 


Send for Your Free Copy of ‘Forging Ahead in Business’ 


If you want to discover how to succeed while you are still young—if you want 
to avoid the heartbreak of failure in later years—send today for “Forging Ahead 
in Business” ... one of the most practical and realistic booklets ever written on 
the problems of personal advancement. 


— oe ee ee ee ee oe Se SS ee ee See 


ALEXANDER HAMILTON INSTITUTE 


Dept. 303,. 71 W. 23rd Street, New York 10, W. Y. 
In Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


Please Mail Me, Without Cost, a Copy of Your 48-Page Book — 


“FORGING AHEAD IN BUSINESS” 





Here you will find—not a “pep-talk,” not an academic lecture—but cold, hard 
facts on how to improve your position and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must know to make $15,000, $20,000 or more a year... what you must 
do to accumulate this knowledge. 


“Forging Ahead in Business” was written for mature, ambitious men who seri- 
ously want to get down to bed-rock in their thinking about their business future. 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly. 


Home Address... 
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This small, 4-pole relay has the happy faculty of maintaining its original operating 
tolerances over an exceptionally long life. Example: tests (by customers!) show this 
relay has variations in electrical characteristics of less than 5% after more than 100 
million operations. 


But that’s far from all. This is a smai/ relay . . . about a one inch cube. This relay 
is easy to install using the conveniently spaced solder lugs or a socket. Thus you 
save time and production costs. This relay is versatile . . . its 4PDT contacts will 
switch loads from dry circuit up to 3 amperes. This relay—well, why not order samples 
and see for yourself! Order today from your P&B representative or call us at Fulton 
5-5251, in Princeton, Indiana. 


KHP SERIES SPECIFICATIONS 


CONTACTS: 
Arrangement: 4 Form C, 2 Form Z. 


TIMING VALUES: 

Nominal Voitage @ 25°C. Max. Valves 
Pull-in time 15 ms 
Drop-out time 5 ms 


INSULATION RESISTANCE: 1500 megohms min. 


Material: %”" dia. Silver standard. Silver cad- 
mium oxide and gold alloy available. 


Rating: 3 amps @ 30 volts DC or 115 volts AC 





resistive for 100,000 operations. 
coILs: 
Resistance: 11,000 ohms max. 
Temperature: Operating Ambient: —45°C. to 


+70°C 


Power: 0.5 watts min operate @ 25°C. 0.9 
watts nom. @ 25°C. 2.0 watts max. @ 25°C. 


DIELECTRIC STRENGTH: 

500 Volts RMS 60 cycles between contacts. 

1000 Volts RMS 60 cycles between other elements. 

MECH. LIFE: In excess of 100 million cycles. 

SOCKET: Solder lug or printed circuit terminals. 
Available as accessory. 

DUST COVER: Standard. 

TERMINALS: Solder lug and taper tab. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY + PRINCETON, INDIANA 


IN CANADA: POTTER & BRUMFIELD, DIVISION OF 


AMF CANADA LIMITED, GUELPH, ONTARIO 





FANSTEEL HIGH RELIABILITY 











FANSTEEL TANTALUM CAPACITORS 


In 1949, Fansteel introduced the first commercially 
available miniature, porous tantalum electrolytic ca- 
pacitor. This capacitor was the result of more than 25 
years of research into the film forming properties of 
tantalum and techniques for refining and fabricating 
the metal. Today, Fansteel’s complete line of tantalum 
capacitors includes, in addition to the original PP type 
(with improved shock and vibration resistant proper- 
ties), high temperature tantalum capacitors, pre-tested 
capacitors with certified reliability and solid tantalum 
types. From this broad line, it is possible to select a 
capacitor to meet virtually every requirement. 


1. GOLD-CAP* TANTALUM CAPACITORS 


Pre-tested for reliability with test results certified in 
writing. Gold-Cap Tantalum Capacitors are available in 
a wide range of ratings—2 uf to 330 uf—6V to 100V 
(—55° up to + 125°C) and are supplied with a standard 
tolerance rating of +10%. 


2.PP TANTALUM CAPACITORS 


Most widely used ofall tantalum electrolytic capacitors. 
Meets MIL-C-3965B for vibration Grade 3 capacitors. 
Excellent low temperature characteristics—operating 
range —55° to + 85°C at full rated voltage. Fansteel PP 
Tantalum Capacitors have outstanding frequency sta- 
bility, negligible electrical leakage and are shock and 
vibration resistant. Capacity tolerance of +10% is stand- 
ard for Grade 1 PP capacitors. 
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3. HP TANTALUM CAPACITORS 


For high temperature applications. Fansteel HP Tan- 
talum Capacitors offer reliability and unexcelled stabil- 
ity over a —55° to + 125°C ambient temperature range. 
In addition, HP types are able to withstand severe 
vibration and impact shock. Grade 1 HP capacitors 
have a standard capacity tolerance of +10%. 


4. All types of CL-44 and CL-45, conforming to MIL-C- 
3965B, are also available. 


5. BLU-CAP* TANTALUM CAPACITORS 

These economical units are designed to bring the 
benefits of tantalum capacitors to any commercial or 
military application where wider capacity tolerances 
(—15%, +75%) are permissible. 


6. SP TANTALUM CAPACITORS 


Fansteel SP Tantalum Electrolytic Capacitors offer 
same capacity ratings as the PP with the advantage of 
cylindrical cases. 


7. All types of CL-64 and CL-65, conforming to MIL-C- 
3965B, are also available. 


8.STA SOLID TANTALUM CAPACITORS 
Unsurpassed performance reliability at operating tem- 
peratures up to 125°C. Hermetically sealed case affords 
full protection against the various environments en- 
countered in use. A wide variety of ratings, consolidated 
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into four convenient sizes, cover the most complete line 
of solid tantalum capacitors available. Built to meet 
requirements of MIL-C-26655A. 


FANSTEEL RECTIFIERS 


Fansteel has been actively engaged in the develop- 
ment, engineering and production of dependable rec- 
tifiers since 1924, when Balkite Tantalum Rectifiers 
were introduced. As early as 1932, Fansteel conducted 
exploratory research work in selenium, as well as other 
types of metallic rectifiers. This extensive background 
has enabled Fansteel to continually broaden its line of 
rectifiers, offering designers and industrial users a full 
line of highly reliable components. 


9. SILICON POWER RECTIFIER CELLS 


Available in 20, 35, 50, 70, 160 and 240 Ampere 
Ratings. 


10, SILICON RECTIFIER STACKS 


These units provide a highly reliable d-c source for a 
wide range of power applications. Normally supplied in 
a single phase center tap, single phase bridge or three 
phase bridge configurations. Special assernblies can be 
built to specifications. (Unit illustrated has output rating 
of 700 volts at 147 kw.). 


*Trade Mark 


0312-101 


March 10, 1961 


COMPONENTS 


11. NEW! FANSTEEL SILICON ZENER VOLTAGE 
REGULATOR CELLS 


@ 1- and 10-watt power dissipation ratings 

@ Designed and process-selected to give 
sharp Zener characteristics and low dy- 
namic resistance over entire operating 
current range 

@ Hermetically sealed 

@ All-welded, shock-proof cell 


12. NEW! SILICON ZENER VOLTAGE REFERENCE 
ELEMENTS 
® For applications from —55°C to + 165°C 
®@ High voltage stability 
@ Rugged construction 


13. SELENIUM RECTIFIER STACKS 

Practically unlimited life with no maintenance—instan- 
taneous power with negligible leakage. Over 400,000 
different stack combinations readily available in a broad 
range of power ratings. Selenium is still a practical 
semiconductor used by many designers where peak 
reverse voltages are troublesome. 


Get more information on these new Fansteel Zener 
Diodes and other Fansteel components at the IRE 
Show. Visit us in Booth 4021-4022. 


Fansteel Metallurgical Corporation, North Chicago, Illinois, U.S.A. 


WHERE RELIABILITY DICTATES STANDARDS 
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SWEEP AUDIO FREQUENCIES and HIGH-Q FILTER CIRCUITS 


with the Ease and Precision of RF Sweep Techniques 





NEW KAY 


Sona-Sweep 


MODEL M 


FEATURES 


Built-In Audio Detector 

Sharp, Pulse-Type Markers 

Logarithmic and Linear Frequency Sweep 

Both Swept and Manual Frequency (and scope display) SPECIFICATIONS 

Control Frequency Range: 20 cps to 200 kc, variable. 
Sweep Width: 20 cps to 20 kc, variable. 


Repetition Rate: 0.2 to 25 cps., variable. 


Variable Center Frequency 


Variable Sweep Width Built-in Attenuators 


Zero Reference Line 


Price: $895.00, plus $22.00 per marker FOB factory ($985.00 
plus $25.00 per marker, FAS, N. Y.) 


All-Electronic 


ALL ELECTRONIC—AUDIO, VIDEO, VHF 
SWEEPING OSCILLATOR 
COVERS WIDE RANGE 200 CPS TO 220 MC. 


FEATURES 


From 10 mc Down to 1 ke in One Wide Video Sweep. 


Highly Stable, Narrow-Band Video Frequency Sweeps (20 kc on 
Variable Bands, 200 cps on Fixed). 


Logarithmic Sweep for Low-End Expansion. Linear Sweeps 0.2 


cps to 30 cps; Linear Sweep Locked to Line Frequency. For high-frequency work, the Kay Ligna-Sweep Model SKV provides 9 


. sweep bands, operating at fundamental frequencies, for wide, stable 
ne Sweep—200 cps to 20,000 — 8 — Narrow-Band sweeps from 10 to 220 mc. At the low end of the spectrum, an audio- 
Video Frequency Sweeps for Repetitive Operations. frequency sweep from 200 to 20,000 cps is provided. 


Fundamental Frequency 10 mc to 220 mc. (Widths to 30 mc Plus.) For checking high-Q circuits and low-frequency response characteristics, 


. . > . . variable rep-rates down to 0.2 cos are available. This wide choice of 

t \ = ‘ 
ey alg Variable Center Freqs. Direct-Reading Dial 10 ke sweep rates (continuous to 30 cycles, and fixed 60-cycle lock) makes it 
to me. : 


easy to select that highest rep-rate which gives both an accurate 
High-Level RF Output—1.0-V rms Into 70 ohms. AGC’d to +0.5 response display and easiest, brightest viewing on the scope screen. 


db Over Widest Sweep. A nominally logarithmic 30-cycle sweep, most useful for studying 


audio and video low-pass circuits, provide an expanded view of the 
Price: $1295.00 FOB Factory ($1425.00, FAS New York). low-frequency end, while showing over-all frequency characteristic. 


Visit KAY Write For Complete Catalog Information 


mane aes KAY ELECTRIC COMPANY 
Booths 


DEPT. E-3, MAPLE AVENUE, PINE BROOK, N. J. CApital 6-4000 
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HOW TO DESIGN 66% EFFICIENT RF AMPLIFIER 
With high frequency / high current / high power Tl 2N1907 Germanium Transistors 





y 


Texas Instruments 2N1907 devices provide: [ff Guaranteed max thermal 
resistance — 0.5°C/watt...allowing highest power dissipation. [J Guaranteed 
AC beta of 2 @ 10mc...ideally suited for high power RF amplifiers. [J 
Typical switching time of 2.5 ysec @ 5 amp...for high speed DC to DC 
converters in ultrasonic operations. [| Guaranteed min h,, = 50 @ 5 amps 


and 10 @ 15 amps. ..reducing input current requirements. J Guaranteed 


Vercsaty) 0.4v, Ic = = 5.00, I, = 0.5a...providing cooler device operation under 
saturated current condition. 


IMMEDIATELY AVAILABLE OFF-THE-SHELF FROM YOUR AUTHORIZED TI DISTRIBUTOR 





° Vea 





© SceReSEeR 








= . : ; 


_ Write today on your Maen 
ee Device BVCBO BVCEO Ip = —500 ma | @ =a = 2.54 @ Ic = 15a 
this new application note, 


SEMICONDUCTOR-COMPONENTS DIVISION 


i m volta, 
0 © © © 100 10 18 


eee TEXAS INSTRUMENTS 


TO-11 Stud Hex TO-3 TO-36 


LIMITED X6 INCORPORATED 
- ‘ 
~ = «<he DALLAS ROAD « BEDFORD, ENGLAND “ww P. O. BOX 5012 * DALLAS 22, TEXAS 
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IDL offers choice of 


| “STANDARD” TELEMETERING COMMUTATORS all 4 
! which can | 


for the first tume. 


en Na 





Satisfy 98%* of 
PAM and PDM 
System 
Requirements 


BR BE NI 2 
" 


design 


production 


management 


Within these two case configurations, IDL will provide 

sampling rates, channel density, low noise level operations Because the 

and motor characteristics specified by IRIG requirements BUYERS’ GUIDE 
in telemetering systems. The possible combinations offered satisfies the 

by this production plan are so numerous that most tele- buying and specify- 
metering requirements can be met. ing needs of all 


To the systems designer, these “Standard” Telemetering a ri eo of _ 
Commutators offer tremendous advantages: | eee 
information in less 


. Uniform installation requirements space. Easier to use. 


. Shorter delivery schedules Only the 
. Uniform quality and workmanship 


L way ded lif BUYERS’ GUIDE 
ee ee eee has been screened for 
. Missile reliability 


usefulness over a 20 year 
period... comes to you 
compact, complete 
and accurate. 


. Uniform pricing 
. Unlimited production capacity for follow-on 
*We try, but we can’t satisfy everybody. 


For complete information, write for IDL brochure “New . 
' ! 
‘Standard’ Telemetering Commutators”. vse septs to: 41 
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INSTRUMENT DEVELOPMENT LABORATORIES, INC. r=) (Yet ame) al | et) 
Subsidiary of Royal McBee Corporation ’ 
51 MECHANIC STREET, ATTLEBORO, MASSACHUSETTS, U.S.A, 3 + lice medi = webs 
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Link Division of General Precision, Inc. specified ITT capacitors for this 
vital portion of its Tracer Identification and Control System, which de- 
mands utmost reliability and long life expectancy from every component. 


TOTAL PROCESS CONTROL AND DISCIPLINED PRODUCTION DELIVER 


HIGH-RELIABILITY WET-ANODE 


TANTALUM CAPACITORS FROM ITT 


ITT wet-anode tantalum capacitors meet MIL-C-3965B—a fact proved by independent 
laboratory qualifications tests on ITT capacitors. The reliability and long life expectancy 
of these competitively-priced capacitors are direct results of ITT’s total process control and 
disciplined production procedures, above and beyond testing standards more stringent than 
normal industry practice—and backed by ITT’s world-wide facilities and experience. 


IN STOCK AT ITT DISTRIBUTORS: | 

* Two TypES—M-Type and P-Type, for applications from —55 to 
85 and 125 C. respectively 
29 vALUES—from 1.75 to 330 mfds over a working voltage range 
to 125 VDC and maximum surge voltages to 140 VDC 


COMPONENTS DIVISION COMPACT AND RUGGED— sintered tantalum slug in fine-silver cases 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION for 2000-hour life at maximum temperature and working voltage 
correc etch y faze cb meme cg tat Nat camerged GUARANTEED— to 80,000 ft. and accelerations of 20 G’s with a 
0.1 in. excursion in 50-2000 cps range 

LONG STORAGE LIFE—tantalum-oxide dielectric is completely 
stable; assures trouble-free operation 


Phone these ITT-CD Capacitor Sales Offices: 


Albuquerque Los Angeles Hi 6-6325 
MI 4-3311 

NewYork .......05-1420 COMPLETE SPECIFICATIONS ON ITT wet- and solid-anode 
Philadelphia TR 8-3737 tantalum capacitors are available on request. Write on your 


Pheonix “a pai letterhead, please, to the address below. 


Serre ree ENGINEERS: Your ITT representative has a complete set 


St. Louis . of qualifications and quality control tests for your inspection. 


During the IRE show, be sure to visit us at Booths 2510 through 2520 








An NEC semiconductor device for every circuit application 


The range of semiconductor pro- 


ducts at NEC is perhaps the 
widest of any manufacturer. 
Entertainment or industrial, 
standard broadcast frequencies 
to microwave — NEC has a semi- 
conductor device with the ratings 
and characteristics for your ap- 
plication. There’s a wide selec- 
tion of current ratings, operating 
temperatures, and mountings. 


These are produced in NEC’s 
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new semiconductor plant where 
crystal surfaces are cleaned by 
100 tons of hyper pure water 
daily. Every seal is tested in 
krypton isotopes, providing a 
failure rate suitable for the most 
critical applications. 

A single source for semiconduc- 
tors can mean a Saving in time 
and costs. Just let NEC know 


your requirements and full tech- 
nical data will be sent. 


Types of NEC semiconductor devices 


* PNP super-grown Garmanium transistors 
*Germanium photo transistors « PNP alloy 
junction Germanium transistots «Silicon 
Mesa transistors *Germanium Mesa tran- 
sistors +*Germanium gold-bonded diodes 
* Silicon rectifiers + Silicon controlled recti- 
fiers +Silicon capacitors +Zener diodes 
* Germanium. point-contact minidiodes 
* Silver-bonded diodes + Microwave mixer 
diodes * Silicon junction mini-diodes 


. ee 
Reliability The first NEC transistorized 


carrier telephone system was an NT & T 
installation in 1958 between Toyama and 
Takaoka, a distance of 15 miles. It consists 
of 15 miles. It consists of two terminal 
stations and a repeater station with 240 
channels using 1,600 transistors. : 
During last 14,000 hours of operation 
transistor failure has caused only twochan- 
nel faults. This corresponds to a failure 
rate of 0.009% per 1,000 hours. 





Visit NEC at IRE Booth 3949 


Communications Systems / Electronic Components <E> Mppon Electric Co., Ltd Tokyo, Japan 


electronics 





VITRAMON, INC. Develops Dramatically genre (ec 
Improved Dielectric Material 


SOLID STATE 
™ PORCELAIN 
CAPACITORS 


with NEW #155 “FRIT” 


ASSURE 10 TIMES BETTER PERFORMANCE 
AFTER A LIFE TEST 10 TIMES MORE DEMANDING! 


Three years of intensive product research, and the 

desire to impose a more exacting quality control during 
production, have resulted in the development of a new 
porcelain “frit.” Completely formulated and produced 
within our own plant, this high quality dielectric material, 
utilized throughout the entire “VY” Porcelain Capacitor 
line, has produced dramatic results. After a Life Test, 
which has been made 10 times more stringent, 

both Dissipation Factor and Insulation Resistance have 
been improved by a factor of 10! 








Axial-Radiol Series 
(Conforms with MIL-C-11272B) | | 


; wag |, End Radial Series 


#105 “FRI 


The exceptional performance of the 

new #155 “frit” is sharply drawn by this 

Comparison Curve. Low losses, 

particularly at high temperatures, do not 
#155 “FR ’ increase significantly with life. 


TEMPERATURE IN “C , : 
0 75 125 : 


: INCORPORATED 
NOTE: Offered Exclusively For MIL-C-11272B Requirements. Box 544, Bridgeport 1, Conn. 


© Vitramon, Inc. 
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VISIT BOOTHS 3101-3102 
RADIO ENGINEERING SHOW 
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— measures COMPONENTS, 
CAVITIES, SEMI-CONDUCTORS 
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The new UHF Q Meter Type 280-A is a unique self-contained 
instrument for measuring the RF characteristics of components 
in the UHF range. The instrument consists of a specially designed 
oscillator, Q measuring circuit, and resonance indicator and, in 
application, is similar to its counterparts in the lower frequency 
ranges. In addition to performing conventional Q Meter measure- 
ments, in which the unknown component is resonated with the 
internal calibrated capacitor, the output of the oscillator and the 
input of the resonance indicator are available externally for di- 
rectly measuring the Q of self-resonant devices. 

The UHF Q Meter differs from conventional Q Meters in that it 
measures the actual percentage bandwidth of the resonance curve 
and, from this data, computes and reads out circuit Q. The test 
circuit is first tuned to resonance by adjusting oscillator frequency 
and/or resonating capacitance. The circuit is then detuned from 
the half-power point on one side of the resonance curve to the 
opposite half-power point by adjusting a calibrated dial, coupled to 
the oscillator frequency control, which directly reads out circuit Q. 


BOONTON RADIO 


BOONTON, NEW JERSEY - Tel. DEERFIELD 4-3200 


electronics 





@ 10-25,000 TOTAL Q RANGE 


® SELF-CORRECTING UHF 
RESONATING CAPACITOR 


® DIRECT-READING 
INDUCTANCE SCALE 


e@25 MV RF MEASURING 
LEVEL 


® MEASURES “IN-CIRCUIT” 
Q OF SELF-RESONANT 
CIRCUITS 











Radio Frequency Characteristics 

RF RANGE: 210 to 610 ME 

RF ACCURACY: +3% 

RF CALIBRATION: Increments of approximately 1% 
RF MONITOR OUTPUT: 10 mv. minimum into 50 ohms* 
*at frequency monitoring jack 

Q Measurement Characteristics 


Q RANGE: 
Total Range: 10 to 25,000* 
High Range: 200 to 25,000* 
Low Range: 10 to 200 


*10 to approx. 2,000 employing internal resonating 
capacitor 


Q ACCURACY: +20% of indicated Q 
Q CALIBRATION: 
High Q Scale: Increments of 1—5% up to 2,000 
Low Q Scale: Increments of 3—5% 
Inductance Measurement Characteristics 
L RANGE: 2.5 to 146 muh* 
*actual range depends upon measuring frequency 
L ACCURACY: +11 to 15%* 
“accuracy depends upon resonating capacitance 
L CALIBRATION: Increments of approx. 5% 
Resonating Capacitor Characteristics 
CAPACITOR RANGE: 4 to 25 uuf 
CAPACITOR ACCURACY: + (5% + 0.2 uuf) 
CAPACITOR CALIBRATION: 

0.05 uzuf increments, 4-5 uuf 

0.1 wef increments, 5-15 uuf 

0.2 uuf increments, 15-25 uyf 


Measurement Voltage Level 

RF LEVELS: 25, 40, 80, 140, 250 mv. nominal* 
*across measuring terminals 

Physical Characteristics 

MOUNTING: Cabinet for bench use; by removal of 
end covers, suitable for 19” rack mounting. 


FINISH: Gray wrinkle, engraved panel (other fin- 
ishes available on special order). 


DIMENSIONS: Height: 12-7/32” Width: 19” 
Depth: 17” 


WEIGHT: Net: 72 lbs. 
Power Requirements 


280-A : 105-125/210-250 volts, 60 cps, 140 watts 
280-AP: 105-125/210-250 volts, 50 cps, 140 watts 


Price: 280-A: $2,375.00 280-AP: $2,375.00 
F.O.B. Boonton, N. J. 


“IN-CIRCUIT” Q MEASUREMENT COIL MEASUREMENT DIODE MEASUREMENT 


CORPORATION @ (3% 


Hewlett-Packard Company 


TWX: BOONTON, NEW JERSEY 866 + CABLE ADDRESS: BOONRACO 
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MINIMUM LIFE EXPECTANCY FOR **1.0 MFD *MYLAR-PAPER DIPPED 


CAPACITORS AS A FUNCTION OF VOLTAGE & TEMPERATURE 


PERCENT OF 
RATED. VOLTAGE 


panniennnee 


st + § 9 186 
3 


A LOW FAILURE RATE OF 


Only 1 Failure in 7 


17.336,000 


Unit-Hours for 0.1 MFD Capacitors * 


Setting A New High Standard Of Performance! 


% life tests have proved that El-Menco 
Mylar-Paper Dipped Capacitors — tested 
at 105°C with rated voltage applied — 
have yielded a failure rate of only 1 per 
1,433,600 unit-hours for 1.0 MFD. Since 
the number of unit-hours of these capaci- 
tors is inversely proportional to the capac- 
itance, 0.1 MFD El-Menco Mylar-Paper 
Dipped Capacitors will yield ONLY 1 
FAILURE IN 14,336,000 UNIT-HOURS. 


CAPACITANCE AND VOLTAGE CHART 
@ Five case sizes in working voltages and ranges: 
200 wvpc — 018 to 5S MFD 
(emma een ee 
400 WVDC — -0082 to 33 MFD ; 
600 WDC — 0018 to .25 MED 
1000 WvDC — : -001 to .1 MFD 
— oe —— 
1600 WYDC — -001 to .05 MFD 














SPECIFICATIONS 
TOLERANCES: 10% and 20%. Closer tolerances 
available on request. 

INSULATION: Durez phenolic, epoxy vacuum 
impregnated. 

LEADS: No. 20 B & S (.032”) annealed copper 
clad steel wire crimped leads for printed circuit 
application. 

DIELECTRIC STRENGTH: 2 or 2% times rated 
voltage, depending upon working voltage. 
INSULATION RESISTANCE AT 25°C: For .OSMFD 
or less, 100,000 megohms minimum. Greater 
than .OSMFD, 5000 megohm-microfarads. 

@ INSULATION RESISTANCE AT 105°C: For .OSMFD 
or less, 1400 megohms minimum. Greater than 
-O5MFD, 70 megohm-microfarads. 

@ POWER FACTOR AT 25°C: 1.0% maximum at 
1 KC 

These capacitors will exceed all the electrical 

requirements of E. I. A. specification RS-164 and 

Military specifications MIL-C-91B and MIL-C-25C. 

Write for Technical Brochure 


1s 


: PROPORTIONAL TO THE CAPACITY IN MFD 
nhl eee ate 


TAA=85°C ae 4-4 
~[BB=105°C TEMPERATURE | —|~ +++ 
—TCC=125°C TEMPERATURE} —— 


100,000 


eo 
| f 


UNIT-HOURS FOR ONE FAILURE 


THE ELECTRO MOTIVE MFG. CO., INC. 


®@ molded mica @ mica trimmer © dipped mica ®@ silvered mica films 
© tubular paper @ mylar-paper dipped ® ceramic feed-thrus ® ceramic discs 
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OAK TYPE 131 PUSHBUTTON SWITCHES will help 
you make the most of limited panel space. Only %-in. 
thick, these switches can be mounted on '% in. centers; 
a stack of 10 separate gangs of switches requires only 
6'3%-in. of panel space. Use Type 131 switches for handling 
low-power switching in computers, office equipment, com- 
munications devices, automatic coin-operated machines 
and many other military or commercial applications. 


Available with from one to 12 buttons having up to 14 con- 
tacts per button. “Floating slider” design operates at lighter 
pressure per number of contacts than conventional push- 
button switches. Oak’s vigorous research and testing, careful 
selection of materials, precision manufacture and quality 
control assure long operating life with minimum failure. 
Contact your local Oak sales representative or write for 
Oak’s comprehensive 4th Edition General Switch Catalog. 


Creative Engineering * Quality Components 


OAK MANUFACTURING CO. 


CRYSTAL LAKE, 


ILLINOIS - 


telephone: Crystal Lake, 459-5000 


OAK ELECTRONICS CORPORATION, (Subsidiary) Culver City, California 


ROTARY AND PUSHBUTTON SWITCHES 


APPLIANCE CONTROLS 


March 10, 1961 


TELEVISION AND FM TUNERS ° 
CHOPPERS ° ROTARY SOLENOIDS ° 


SUBASSEMBLIES 
VIBRATORS 
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HEADED WIRES 1» ASTRON 


FOR QUARTZ-CRYSTALS 
AND SEMI-CONDUCTORS oat 
Stock sizes in inches 

Headed Wires are used as current leads on quartz 
crystals. The head is soldered or fixed to a silver or 
alloyed layer. Material temper, flatness of head and ; + 0.020” 
general uniformity are highly critical. Extensive control 
during manufacturing assures users of constant high 
quality. 


Standard material used is bronze, either silver or gold 
plated. Head diameter is 2-3 times the diameter of 
wire size. A variety of sizes are available from stock, 
gold plated. 


Upon request we are ready to manufacture headed 
wires produced of special alloys in any desired dimen- 
sion or shape. The table shows the dimensions of the 
headed wires which generally are used in the elec- 
tronic industry. 





lilustration at right shows the high 
quality and precision in head flatness 











Ultra Precision METAL STAMPING AND 
WIRE FORMING FOR SEMI-CONDUCTORS 








(> Magnified 5 to 20 times are a few of the many minute 
parts we fabricate in large quantities for the semi- 
conductor and associated industries. 
Made to close tolerances at low cost are, tubulated 
wires — spring leads — angle wire — caps — base tabs 
— Clips and leads. 





Q We are proud of our 25 years of experience in serving the 
electronics industry. 

















ASTRON ELECTRO-DYNAMICS CORP. 


4415 EAST 10TH LANE HIALEAH, FLORIDA 
A DIVISI N 
P RTS SIO > Telephone MU 1-4613 Cable: ASTRODYN 
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The Aerocom 1046 Transmitter is 
designed to give superior perform- 
ance for all point-to-point and 
ground-to-air communications. It 
is now in use throughout the world 
in climates ranging from frigid to 
tropical (operates efficiently at 


—35° to +55° Centigrade). 


As a general purpose High Fre- 
quency transmitter, the 1046 sup- 
plies 1000 watts of carrier power 
with high stability (above —10° 
Centigrade: + .003% for telegraph 
and telephone. Temperature con- 
trolled oven for FSK). Multi- 
channel operation is provided on 


3090 S.W. 


CIRCLE 85 ON READER SERVICE CARD 


37th AVENUE 


The world-famous 


AEROCOM 1046 
TRANSMITTER 


WITH HIGH 


telegraph Al, telephone A3 and 
FSK (Radio Teletype). It can be 
remotely controlled using one pair 
of telephone lines plus ground 
return with Aerocom Remote 
Control Equipment. Front panel 
switches and microphone are in- 
cluded for local control. 

Four crystal-controlled frequen- 
cies (plus 2 closely-spaced fre- 
in the 2.0 - 


cycle range can be used one at a 


quencies ) 24.0 mega- 
time, with channeling time only 
two seconds. Operates into either 
balanced or unbalanced loads. 
The power supply required is 
nominal 230 volts, 50 - 
single phase. 


60 cycles, 


The housing is a fully enclosed 
rack cabinet of welded steel, force- 
ventilated through electrostatic 
filter on rear door. 

Telegraph keying (Al): Up to 
100 words per minute. Model 1000 
M Modulator (mounts in trans- 


MIAMI 


STABILITY 


mitter cabinet) is used for tele- 
phone transmission; a compression 
circuit permits the use of high 
average modulation without over- 
modulation. Model 400 4 Channel 


exciter is used for FSK. 

Output connections consist of 
Mar- 
coni antenna) and 4 coaxial fit- 
tings Type SO-239, which can be 
used separately or in parallel in 
any combination. For 600 ohm bal- 
anced load, Model TLM match- 
ing network is used, one for each 
transmitter channel. 


4 insulated terminals (for 


As in all Aerocom products, 
the quality and workmanship of 
Model 1046 are of the highest. All 
components are conservatively 
rated. Replacement parts are al- 
ways available for all 
equipment. 


Aerocom 


Complete technical data on 
Aerocom Model 1046 available 
on request. 


33, FLORIDA 
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AMalseoltsheler-nael 
of Reliability 


= Ohmite components are designed to withstand the most 





wating conditions... rigidly tested at every 
a oi improved by continuous research 


Th it is why Ohmite products are the 
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GHS* PRECISION RESISTORS A 
UM CAPACITORS - TAP SWITCHES 
DIODES - MICROMODULES ™. ™ 

\\ As 








Single-Place Gyrocopter by Bensen Aircraft Corp. 


Looking for production savings? 


Look into 
Virginia's Shenandoah Valley 


High per-man productivity is the master key to manufacturing econo- 
mies. And in the Valley of Virginia you benefit from the industrious 
traditions of the thrifty small farmers who settled this area. Write, 
wire or phone VEPCO in confidence for site and economic data on the 
Shenandoah Valley’s pleasant, hospitable, conservatively governed com- 
munities. You’ll find them surrounded by increasingly mechanized farms 
that each year release a growing harvest of willing, trainable manpower. 


<> VIRGINIA ELECTRIC and POWER COMPANY 


Clark P. Spellman, Manager—Area Development, Electric Building, Richmond 9, Virginia « MIlton 9-1411 
Serving the Top-of the-South with 2,086,000 kilowatts—due to reach 2,720,000 kilowatts by 1963. 
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ORIGINAL QUALITY 











® 
THIS IS lh Cat. No. FT-SM-1 


Simple? No. In spite of their appearance, Sealectro “Press-Fit” Teflon* terminals represent thousands 
of hours of engineering design and research, ultra-critical inspections of materials and finished prod- 
ucts, precise workmanship, and customer services beyond that of many complex electronic assemblies. 
A Sealectro ‘Press-Fit” terminal is more than a component. It is a symbol of dependability. When speci- 
fying Teflon terminals, always specify the original quality—Sealectro “Press-Fit” Teflon terminals, 
and be sure of every single one. Write for Complete catalog... 

*Reg. T.M. of E.1. DuPont de Nemours & Co., Inc. 


caleclke and onby calelhe 


MAKES “PRESS-FIT” TEFLON TERMINALS 

SEALECTRO CORPORATION, 139 HOYT STREET, MAMARONECK, N. Y. 

British Branch: Sealectro Corporation, Hersham Factory Estate, Lyon Road, Walton-on-Thames, Surrey, England. 
See “Press-Fit” Terminals, “Conhex” Connectors, and The “Sealectoboard” at New York I.R.E. Show Booth 2919 
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SS VEBIS 0. 
over 
3,500,000,000 
capacitors 


For over fifty years, Cornell-Dubilier has specialized 
in the design, production and distribution of capac- 
itors. William Dubilier is regarded throughout the 
world as the “Father of the Capacitor Industry.” 
From a modest beginning in 1910, CDE has con- 
tinued as the leader in this important phase of 
electronic components pioneering. 

Today the many vast and widespread facilities 
of CDE provide a single source of unmatched 
capacitor technology. There are more CDE capaci- 
tors in use today than any other make—every con- 
ceivable known type, style and class—fabricated 
and sold by CDE in every part of the world. 

Designs still unborn are being conceived and 
developed in CDE’s Research Center . . . particularly 
“High Reliability” components for the most ad- 
vanced applications of the Electronics Age. 

Be it ceramics, mica, electrolytics, tantalum, film, 
paper, metalized or types yet unknown, CDE can be 
depended upon to meet the needs of the Electronics 
Industry . . . today and in the future. 

CDE also produces relays, semiconductors, filters, 
delay lines, pulse networks, packaged circuits and 
systems, test instruments, vibrators and converters, 
and antenna rotors. . . all allied electronic devices 
frequently associated with capacitor technology. 

When you have been around for 50 years there 
are reasons... uncompromising quality of mate- 
rials, meticulous care in production, exhaustive test- 
ing and a compelling “Urge to Serve.” 

Look to CDE every time you look for Capacitors. 
Cornell-Dubilier Electronics Division, Federal Pacific 
Electric Company, 50 Paris Street, Newark 1, N. J. 


SEE YOU AT THE IRE SHOW! BOOTHS 2721-25 


cD 


highly reliable electronic components and systems 


4 
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NEW! Self-Check Rate of Turn Gyro 
Tells you “*GO!’’ or “NO GO!’ 


Here is built-in reliability you can depend on. Just prior 
to flight, when it really counts, you can determine whether 
the new Honeywell Rate of Turn Gyroscope, Model JRS 
Series, is functioning properly by just pressing a switch 
. . . Green light — “GO!” .. . Red light — “NO GO!” 
It’s just that simple. In missile applications, it can be 
even simpler. Manual “press-to-test” can be eliminated 
by programming an automatic gyro integrity check into 
the countdown network. 


This new Honeywell Rate Gyro is designed expressly for 
flight control and instrumentation in missiles and aircraft 
where severe ambient conditions prevail . . . and at the 
same time where low threshold, minimum hysteresis, 
excellent linearity, high natural frequency, high signal-to- 
noise ratio, and ruggedness are essential. 


Viscous damping is temperature compensated to maintain 
a virtually constant damping ratio over the entire operat- 
ing temperature range of —65°F to + 160°F. 


Honeywell inertial components and engineering experi- 
ence are available to assist in the solution of your gyro 
problems. Write for Bulletin JRS to Minneapolis- 
Honeywell, Boston Division, Dept. 7, 1400 Soldiers 
Field Road, Boston 35, Mass., or call your local Military 
Products Group office. Sales and Service offices in all prin- 
cipa! cities of the world. 


Honeywell 
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PERFORMANCE DATA 


EXCELLENT LINEARITY: As low as 0.25% of 
full scale 


LOW HYSTERESIS: Less than 0.1% of full 
scale 


LOW THRESHOLD: Less than 0.01 degree/ 
second 


MICROSYN PICKOFF: Variable reluctance type 
providing infinite resolution and high signal- 
to-noise ratio 


FULL SCALE RATE: As low as 10 degree/ 
second 


FULL SCALE OUTPUT: Up to 15 volts 
RUGGED: Withstands 100 G shock 
VIBRATION: Operates at 12 G to 2,000 cps 
SIZE: 2.11” diam. x 4.60” long 

Honeywell Rate Gyro, WEIGHT: 2.2 Ibs. 


Type JRS Series. Consult Honeywell for your specific 
Shown approx. 2 size gyro requirements 








Self-Check Feature Is Used 
to Determine that: 


(a) Gimbal is free to rotate 


(b) Restraining Spring is able to return 
gimbal to zero position 


(c) Pickoff generates proper signal, pro- 
portionate to gimbal deflection 


(d) Gimbal Deflection is proportionate to 
given torque exerted upon it 


(e) Gyro Wheel rotates at proper speed 


(f) Damping Ratio of gyro is within ac-~ 
ceptable limits 
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Sanborn 


has probably already designed 
your “custom” 





‘*‘Building block” recorder and amplifier 


nf oscillographic design permits maximum flexibility to meet 
recording system 


specific application needs 


950 Series — truly low cost — identical channels 


6 or 8 identical DC recording channels — either 
high gain, 10 uv/div; medium gain, 0.5 mv/div; or 
low gain, 10 mv/div. Medium and high gain types 
are completely transistorized, have floating and 

we cccecces guarded input circuits. Frequency response DC to 
150 cps within 3 db, 10 div peak-to-peak with low 
and medium gain systems, to 100 cps with high 
gain system. Amplifier panel space only 7” x 19”, 
recorder 1742” x 19”. 


| scrosses | 85 Series — economical, fiexible — miniature 
Se ~~ hia plug-in preamps 


Interchangeable plug-in preamps, eight to a 7” high 
module, available in Phase Sensitive Demodulator, 
DC Coupling, Carrier and Low Level types. System 
response to 150 cps within 3 db, 10 div peak-to- 
peak, depending on preamps used. Input circuits 
single-ended, push-pull, or floating and guarded, 
depending on choice of preamp. 


35 Series — versatile, high performance — inter- 
changeable preamps 


Provides greatest possible application flexibility, 
with interchangeable preamps in Carrier, DC Cou- 
pling, Phase Sensitive Demodulator, Differential DC, 
Low Level, Logarithmic and Frequency Deviation 
types. System response DC to 150 cps within 3 db 
at 10 div peak-to-peak — input single-ended, float- 
ing and guarded, or push-pull — depending on pre- 
amplifier used. Eight preamps in two 4-unit modules 
occupy 21” x 19” of panel space; usable separately 
with individual power supplies to drive meters, 
"scopes, etc. 





“350” style Recorder Assembly — used in all the above systems. Pro- 
vides transistorized, plug-in, current-feedback power amplifiers . . . low 
impedance, velocity feedback damped galvanometers . . . 8” of visible 
record . . . 9 electrically controlled chart speeds . . . inkless traces on 
rectangular coordinate charts . . . flush front recorder, vertical chart 
plane. Recorders with horizontal chart plane also available for 350, 
850 and 950 systems. 





Sanborn oscillographic recording systems also include the tube-type 
1- to 8-channel “150” Series with 12 plug-in preamplifiers; and the 
“650” 1- to 24-channel optical oscillograph with response to 5 KC and 
8-channel amplifier available separately for driving any galvanometer. 
For complete data contact one of the Sanborn Sales-Engineering repre- 
sentatives located in principal cities throughout the United States, 
Canada and foreign countries. 


ey, 
ee ees ae 
INDUSTRIAL DIVISION; 


175 Wyman Street, Waltham 54, Massachusetts 


————"SFETHIS EQUIPMENT AND OTHER SANBORN OSCILLOGRAPHIC RECORDING SYSTEMS, AMPLIFIERS AND TRANSDUCERS 
ON DISPLAY AT BOOTHS 3701-03-05, |.R.£. SHOW, NEW YORK COLISEUM, MARCH 20-23. 





over 260,000 fe operational heer 


voltage-regulated, frequency-controlled, 
for missile, telemeter, ground support, 
135°C all-silicon units available now— 


The 

Genalex 
Miniature 
High-Speed 
Stepping Switch 


FEATURING: 8&O steps per sec- 
ond on impulse drive BO contacts per 
bank 12 banks maximum 177 oz. light- 
weight #7 levels sequence switching. 

Over 5,000,000 Steps Without Replacements 


Write today for complete data — Also, data available on 
Genalex one-way and two-way stepping switches. 


ke Wd ed 


FOR: automatic switching 
circuit selection 
Flaleme diasliar-crelalege)| 








Interelectronics all-silicon thyratron-like gat- 
ing elements and cubic-grain toroidal magnetic 
components convert DC to any desired number 
of AC or DC outputs from 1 to 10,000 watts. 





Ultra-reliable in operation (over 260,000 
logged hours), no moving parts, unharmed by 
shorting output or reversing input polarity. 


High conversion efficiency (to 92%, including 11 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 
voltage regulation by Interelectronics patented 


a high-effici ‘i lif - U. S. AGENTS FOR THE GENERAL ELECTRIC COMPANY, LTD. OF ENGLAND 
reflex high-efficiency magnetic amplifier cir- 
cotry) ' — ‘ 2 CIRCLE 297 ON READER SERVICE CARD 


Light weight (to 6 watts/oz.), compact (to 
8 watts/cu. in.), low ripple (to 0.01 mv. p-p), 
excellent voltage regulation (to 0.1%), precise 
frequency control (to 0.2% with Interelectronics 
extreme environment magnetostrictive stand- 
ards or to 0.0001% with fork or piezoelectric 
standards.) 
































Complies with MIL specs. for shock (100G 
11 misc.), acceleration (100G 15 min.), vibra- 
tion (100G 5 to 5,000 cps.), temperature (to 
150 degrees C), RF noise (1-26600). 


AC single and polyphase units supply sine 
waveform output (to 2% harmonics), will 
deliver up to ten times rated line current into 
a short circuit or actuate MIL type magnetic 
circuit breakers or fuses, will start gyros and 
motors with starting current surges up to ten 
times normal operating line current. 


Temperature 
Control 
+1°F From 


DELTA PO 
TEMPER 
CHAMB 











Now in use in major missiles, powering 
telemeter transmitters, radar beacons, elec- 
tronic equipment. Single and polyphase units 
now power airborne and marine missile gyros, 
synchros, servos, magnetic amplifiers. 


Interelectronics—first and most experienced 
in the solid-state power supply field produces 
its own all-silicon solid-state age elements, 
all high flux density gneti ts, 
high temperature ultra- reliable film capacitors 
and components, has ¢ te facilities and 
know how—has designed and delivered more 
working KVA than any other firm! 








For complete engineering data, write Inter- 
electronics today, or call LUdlow 4-6200 in 
New York. 


Model 1060W 
Test Volume 16°x7 x7 


Model 1060R, 
Rack Mounted 
Test Volume 10°x7 x7 


-100°F to +500°F 


ACCURATE TEMPERATURE 
CONTROL, without overshoot 
and without drift. 

» 


SAVES TIME by bringing the 
environment to the engineer 
instead of scheduling time in 
large, slow chambers. 

e 


VERSATILE—test for high and 
low temperatures in the same 
chamber. 


o 
AUTOMATIC CYCLING timer 
is available as auxiliary 
equipment. 

- 
Other chamber sizes and 
models are also available. 


INTERELECTRONICS CORP. 
2432 Gr. Concourse, N. Y. 58, WN. Y. 
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3163 ADAMS AVENUE 

SAN DIEGO 16, CALIF. 

DELTA DESIGN, HC. Atwater 33193 TWX: SD 6488 
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Astounding 
Performance 


Allied Line af 


i 


ee ee Bets 
| 


ae : 
a x Rd f 


‘ft | j | | 


Life in the hundreds of millions 


Small size and weight e Low level up to 5 
amperes e Sensitivity from 50 milliwatts 
e Up to 6-pole double-throw e Sealed, open 
or dust cover @ Plug-in, printed circuit or 
solder type terminals e Stocked throughout 
the country e Amazingly low cost e Write 
for our complete new 4-page Cradle Relay 
Bulletin. 


©ALIED CONTROL 


ALLIED CONTROL COMPANY, INC. 
2 East End Avenue, New York 21, N. Y. 
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Sipser emanates 


UNVARYING P 
HIGH-QUALITY 
‘PERFORMANCE 











_ EVEN AT 20°C A 





The parameter distribution shown in these 1000-hour 
100°C and 120°C storage life tests exhibits a high degree 
of stability ...the key to product reliability and depend- 
ability in your circuits. Even after extended life testing 
at an elevated temperature of 120°C (20°C above the sug- 
gested maximum rating), these units continue to exhibit 
tight distribution within originally stated limits . . . posi- 
tive assurance of unvarying high-quality performance of 
Motorola Power Transistors. 

This data, taken on random samples of production lots of 
Motorola 2N174 power transistors, is typical of the 100% 


BOVE T, MAX. 


mee 








lot life-tests conducted as part of Motorola’s multi-million 
dollar reliability program. Starting with power transistors 
designed for reliability, Motorola follows through with 
unique production know-how, intensive quality control 
and comprehensive life and environmental testing. 


Successful equipment design demands dependable com- 
ponents. When you use Motorola Power Transistors you 
know you are obtaining outstanding product reliability 
...a quality assured by one of the industry’s most ad- 
vanced reliability programs. 





PERFORMANCE 
LEADERSHIP 


Motorola power transistors offer you 
outstanding design advantages. The “low 
silhouette” TO-36 devices offer the indus- 
try’s highest power dissipation for ger- 
manium power transistors ... 150 watts, 
with an exceptional maximum thermal 
resistance of 0.5°C/W and a typical ther- 
mal resistance of 0.35°C/W. The TO-3 
devices offer a 90 watt power dissipation 
capability and 0.8°C/W maximum ther- 
mal resistance . . . industry’s best for this 
package design. Both units are rated for 
100°C continuous junction operation. 


WIDE SELECTION 


Motorola provides a standard power 
transistor for nearly all of your design 
requirements. Over 100 different devices 
are offered in both the TO-3 “diamond” 
and TO-36 “doorknob” packages. Cur- 
rent ratings of 3, 5, 10, 15, and 25 amps, 
available with collector voltages to 120 
volts. You have your choice of a variety 
of gain/voltage combinations to match 
your specific amplifier or switching cir- 
cuit demands. 


COMPLETE 
SPECIFICATIONS 


Complete design information is available 
on each Motorola industrial power tran- 
sistor. The industry’s most comprehen- 
sive specification data sheets provide all 
essential details including: voltage char- 
acteristics, typical product traits, safe 
operating areas and power derating. In 
addition, Motorola provides competent 
applications assistance through published 
bulletins and personal consultation. 


IMMEDIATE 
AVAILABILITY 


Motorola industrial power transistors are 
available from stock in quantities up to 
999 from 24 industrial distributors. 
Military-qualified units are also avail- 
able through authorized distributors. 


FOR ADDITIONAL 
INFORMATION 


on Motorola Power 
Transistors write for 
technical literature. Ad- 
dress inquiries to Tech- 
nical Information De- 
partment, Motorola 
Semiconductor Products 
Inc, 5005 East McDow- 
ell, Phoenix, Arizona. 
Please specify informa- 
tion desired. 


MOTOROLA ‘‘LOW SILHOUETTE” 
TO-36 POWER TRANSISTORS 


e 40 to 100 volts e 0.5°C/W maximum thermal resistance 
e 150 watt power dissipation e@ 100°C junction temperature 


15 AMP 


h 





rE 





(V,., = 2, 1. = SA) 50 V 80 V 100 V 
20 - 40 2N442 2N174** 2N1100** 
35 - 70 2N278 2N1099 
































**h,, 25 - 50 
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MOTOROLA TO-3 POWER 
TRANSISTORS 


e@ upto 120volts © 0.8°C/W maximum thermal resistance 


obs aD ba ee LeT | 


e 90 watt power dissipation @ 100°C junction temperature 


3 AMP 


h 





FE 





5 = 4V,1.=1A) 50V 100 V 120V 
60 - 140 2N1360 2N1363 2N1365 




















35- 90 2N1359 2N1362 2N1364 


5 AMP 


Nee BY, 








BO 





a 2 ¥,.4.. ) 40V 60 V 80 V 100 V 120V 





75 - 150 2N1544* 2N1545° 2N1546* 2N1547* 2N1548 





50 - 100 2N1539°* 2N1540* 2N1541* 2N1542* 2N1543 
35- 70 2N1534* 2N1535* 2N1536* 2N1537* 2N1538 
20- 40 2N1529* 2N1530* 2N1531* 2N1532* 2N1533 
































10 A) 40 Vv 60 V 





**TO-3 with solder lugs 2N627** 2N628** 





MN61A MN62A 

















TO-3 packages with solder lugs also available 





BV -n 
40V 60 V 80 V 100 V 
2N1557* 2N1558* 2N1559°* 2N1560* 
30- 60 2N1553* 2N1554* 2N1555* 2N1556* 
10- 30 2N1549* 2N1550* 2N1551* 2N1552* 


25 AMP 10-3 package with solder lugs available 


h 
































FE 





(Vig 1V, 1, 25 A) 50 V 100 V 





15-65 @ 2N1162* 2N1166* 
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MOTOROLA MILITARY POWER TRANSISTORS 
ee Nep/l, BV rs 
JAN 2N174 80V** | 40-80/1.2A 2N1120 (Sig C) 80 V 10-50/10 A 
2N297A (Sig C) 80 V 20 min/2 A 2N1120 80 V 10-50/10 A 
2N297A 80 V 20 min/2 A 2N1358 (Sig C) 80V** | 40-80/1.2A 
2N1011 (Sig C) 80 V 30-75/3 A 2N1412 (USN) 100 V** | 25-50/5A 
2N1011 80 V 30-75/3 A Ts 


h 


CBO 









































Fan “A” series of these devices is offered under the Motorola “Meg-A-Life” 
} } program .. . providing certified military-quality units for industrial applications. 


MOTOROLA 


See The Latest Motorola Semiconductors IRE Booth/1117-1118 | Semiconductor Products inc. 














METAL ENCASED 
STANDARD SIZE 
AND MINIATURE 
CRYSTAL UNITS 


shown actual size M-20 (HC-18/U) 
M-21 (HC-18/U w/pins) 


isceou 


CRYSTALS « CRYSTAL FILTERS » 


Regardless of its size, M-1 (HC-6/U) 

type, or frequency 
any crystal 

bearing the name 


nijecou 


can be relied upon to 
deliver the ultimate 
in frequency control 
despite wide temperature 


The crystals that made the name 
of McCoy a synonym for quality. 
Metal encased, HC-6/U size is 
available in frequencies from 
500.0 kc to 200.00 mc. 


Fills the need for miniature crys- 
tals in frequencies from 2.5 mc 
to 200.0 mc. Meets specs MIL- 
C-3098B and ARINC No. 401. 





ALL GLASS 
STANDARD SIZE 
AND MINIATURE 
CRYSTAL UNITS 


shown actual size o 
G-20 (Military HC-26/U) 


variations and 


extreme conditions 


of shock 
and vibration. 


G-1 (Military HC-27/U) 


This vacuum sealed, hard glass 
crystal unit possesses all of the 
quality features for which the 
McCoy M-1 is so famous. It has 
long term frequency stability five 
times better than the conven- 
tional metal types. Available in 
frequencies from 500 kc to 
200 mc. 


G-21 (Military HC-29/U) 


This vacuum sealed, hard glass 
crystal unit meets the new CR- 
73/U and CR-74/U_ specifica- 
tions. It has long term frequency 
stability five times better than 
the conventional metal type. 
Available in frequencies from 
5000 kc to 200 mc. 


CRYSTAL FILTERS 


Our many years experience 
in designing and producing 
top quality oscillator crystals 
have enabled us to develop 
and produce filters of equal 
desirability. Current produc- 
tion includes filters in the 1.0 
me to 30 mc range, with band- 
widths of .01% to 4.0% of cen- 
ter frequency. A number are 
available without costly de- 
sign and prototype charges. 


SELECTIVITY CURVES 


Actual Size for Series 3 Types 


4 
; 
| 


. 
: 





~~ 


Write today for our free illustrated catalogs which 
Taleal'e(-Mmoreleate)(-0¢- Melt) 4in)-Mme) Mm aalliie-1a Mme) o\-leh idler} dlelate 
For specific needs, write, wire or phone us. Our re- 
search section is anxious to assist you. 


See the New! 
MICRO MODULE CRYSTALS 
(GLASS) 
AT THE RADIO ENGINEERING SHOW 
NEW YORK COLISEUM Dept. E-3 
BOOTH NO. 2215 


MARCH 20 thru 23 MT. HOLLY SPRINGS, PA. 
.28” square x .075” thick Hiasaiine Dace te Masia 


frequency range: 7000 kc to 200 mc 
Now available in limited quantities 


ELECTRONICS CoO. 
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Sealed Contact Relays... 


for contamination-free operation 
| x ... positive on-off switching 





CLAREED solves the vexing problem of contact contamination. Its 
sealed, gold-plated contacts operate indefinitely in an in-built ideal 
environment, give positive on-off switching for up to millions of cycles. 
It is a relay you can install and forget. 

This maintenance-free operation makes CLAREED sealed contact 
relays ideal components for such critical applications as transistor 
drives, computers, data processing equipment and many other high- 
speed devices. 

CLAREED design is simplicity itself—a pair of magnetically operated 
contacts, hermetically sealed in an atmosphere of inert gas within a 
glass capsule. Compact size permits almost unheard-of flexibility of 
assembly and application. 


ACTUAL 
size 


Typical space-saving 
Clareed Relay Assemblies 


This cylindrical can contains one, two or 
three CLAREED switch capsules which form 
the core of a common coil. Numerous 
variations of this design are possible to 
meet customer requirements. 


CLAREED relay consists of 12 switch cap- Here is a CLAREED relay module for printed 
sules enclosed in a rectangular container circuits. Quick, convenient mounting on 
and mounted on printed circuit board. your own prototypes or assembly line. High 
Varied coils and contact arrangements component density. Sturdy steel cover 
available. provides magnetic shielding. 





If you use relays, it will pay you to know all about CLAREED relays 
...an entirely new concept in relay design. To obtain Bulletin 
CPC-10, address: C. P. Clare & Co., 3101 Pratt Bivd., Chicago 
45, lilinois. In Canada: C. P. Clare Canada Limited, 840 Cale- 
donia Road, Toronto 19, Ontario. Cable Address: CLARELAY. 
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XY-(T) RECORDER: 


NEW! 
Model 135 AUTOGRAF 


Ultra-compact, transistorized 

circuitry. Built-in calibrated X-axis 

time sweeps, 16 calibrated ranges (each 

axis) plus stepless range control. Portable, 
rack or table mount, 102s" x 1626" x 44s", weighs 
only 20 Ibs.! Includes all popular AUTOGRAF 
features for maximum usefulness, versatility. 


Data and price subject to change without notice 


recorders F. = MOSELEY co. 


Dept. A-3, 409 N. Fair Oaks Avenue, Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 
See Us At New York IRE Booth 3310-3312 Field representatives in all principal areas 6846 
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Arch Heiss, Master Craftsman at Esterline Angus for 26 years 


Experienced Craftsmanship 


... solid foundation for reliability and performance 


Standing solidly behind the creative designs 
of our engineering staff are our 50-plus years 
of experience . . . the highly-developed skill 
and attention to detail of our master crafts- 
men. 

An example of our meticulous care: Mr. 
Heiss is shown above making a final check 
on a chart drive mechanism, the heart of 
any recording instrument. To insure its ac- 
curacy and its ability to withstand rugged 
industrial use, this delicate device like 
all others in our precision instruments is 
manufactured in our own plant. At any of 


the five standard hour speeds, the timing 
accuracy is of the order of 99.95% per week! 

For dependable, trouble-free performance 
covering a wide range of applications, in- 
sist on modern Esterline Angus recording 
instruments—the highest reliability rating 
in the industry. 


New Analog-Event Recorder—Now, 
one instrument does the work of two. 
Write for descriptive folder. Address: 
ESTERLINE ANGUS INSTRUMENT 
Company, Inc., Box 596E, Indian- 


apolis 6, Indiana. 


Excellence in graphic recording for over 50 yars—ESTERLINE ANGUS 
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SPECIALISTS IN THE 3 C’s OF ELECTRONICS 


CABLES 


Complete versatility of design plus 
extra reliability characterize 
Bendix® Cable Assemblies. Types 
include encapsulated or braided 
missile control cable, thermo- 
couple harness, fuel cell, ground 
cabling, high temperature, and 
flat conductor cable. 


CAPACITORS 


Count on Bendix High Tempera- 
ture Capacitors for premium 
performance on missile and 
high-speed aircraft applications. 
Proved operation from —55°C. to 
+400°C. with no voltage derating 
and low capacitance variation. 


CONNECTORS 


Can you use the finest electrical 
connectors in the business? Then 
try ours. Wide range of sizes and 
types available, including Pygmy® 
Miniature, Rack and Panel, QWL, 
and MS-R, and connectors for 
special applications. 


See these and other Scintilla Division products at the New York I.R.E. Show—Booths 2222-2232 and 2329-2331. 


For fast service on Cables, Capacitors, and Connectors, contact: 


Scintilla Division " Gendie7 
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SIDNEY, NEW YORK 
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Model PS4330M 


0-36 volts DC out 
F) mol O lanl el-maat-b dlaslelan 


Model PS4232M 


115-325 volts DC out 
ham eeom-leslement-b disalelan 


o LESS 
power supplies 


CONSIDER . POWER SOURCES two new 
lines of power supplies . . . one high and one low 
voltage. Both lines feature the exclusive POWER 
SOURCES, INC., regulator circuit that fully pro- 
tects transistors without DC fuses or circuit break- 


than comparable 


ADD UP... other POWER SOURCES advan- 
tages such as Transient-Free Output . . . Cooling 
Systems designed for long life, trouble-free opera- 
tion . . . Compactness . . . New low prices. And 
... 10-day delivery! 


ASK YOURSELF .. . ‘‘Aren’t these the benefits 


ers. This means total protection for supply and 
load without limiting current. 


WEIGH .. . the importance of a warranty that 
covers both lines for five full years. And this in- 


I’ve been looking for in a transistor-regulated 
power supply?” Then... 

WRITE OR PHONE . . today, for complete 
specifications on POWER SOURCES high and 


cludes all semiconductor components. low voltage solid state power supplies. 





LOW VOLTAGE 


MODEL 
PS4315M 
0-36 
ers: 
~ 105-125 
~ 50-60* — 
~ 0.025% 
~ 0.05% 


~ Free Air ~~ Forced Forced 
Air 


: ; ___| Convection | = Air_ —s| Air 
Ripple (RMS) in Millivolts aA Beek RES | aie 
Panel Height 3%" 1 h" 8%" — 


54%" 
Price $525 $825 — $1375 
(Note: If meters not desired deduct $30 and drop “*M” 


from model number) 
*400 cps available on order 


Shecit; POWER SOURCES BY 


See a demonstration. 1961 IRE Show. Booth 1719. 


HIGH VOLTAGE 


MODEL 
PS4230M 
90-300 
ae. 
~ 105-125 | 
~ 50-60* 
K 
| O11 
~ Forced — 
Air 
3 





SPECIFICATIONS MODEL 


PS4305M 
0-36 
0-5 
~ 105-125 | _ 
~ 50-60* | 
0.025% — 
0.05% 


MODEL 
PS4330M 


MODEL 
PS4222M 
0-36 32-215 
~~ 0-30 0-1.5 
“105-125 [| 105-125 | 
~ 50-60* | 
0.025% 
0.05% 


MODEL 
PS4232M 
115-325 
~0-1.5— 

~ 105-125 
~ 50-60* — 
0.1% 
0.1% 
~ Forced 








Voltage Range (VDC) 
Current Range (amps) 

AC Input (Volts) 

AC Input (CPS) 
Regulation-Line (105-125V) 





~~ 50-60* 
; 
OSE. 
~ Forced — 


Cooling 


— —— 





























$710 








POWER SOURCES, INC. 


BURLINGTON, MASSACHUSETTS 
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CLEVITE TRANSISTOR 


WALTHAM MASSACHUSETTS 
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ON AXIS SPEAKER RESPONSE 


FREQUENCIES IN CYCLES PER SECOND 


New transistorized 
speaker-amplifier system 
sets high standards 

in fidelity 


A significant new design advance by Intergrand 
uses a unique servo-feedback between speaker and 
amplifier. Result: an amazing reduction in acous- 
tic distortion. 


By ROBERT CHASE — Applications Engineer Clevite Transistor 


Utilizing servo feedback techniques, this new inte- 
grated sound reproducing unit treats the amplifiers loud 
speaker and enclosure as one electromechanical-acoustic 
network. The frequency requirements of this feedback 
system would have required prohibitively expensive out- 
put transformers had tubes been used. Inherent proper- 
ties of power transistors that makes them suitable for 
output transformerless design made a reality of what was 
formerly considered an uneconomical but ideal acoustic 
theory. 

The degree of success in this design is clearly shown by 
the curves that compare the pressure response of this 
system with a high quality, low efficiency speaker driven 
by a quality tube amplifier. The total technical specifica- 
tions of this achievement are too detailed to be presented 
here. Crosby Telectronics of Syossett, Long Island, New 
York, has become exclusive 
sales and manufacturing agent 
for this system. This firm can 
supply all details. 

Key elements in this design 
were power transistors incor- 
porating precise electrical 
characteristics and extreme 
reliability. These were found 
in the Clevite 2N1761 units. 

The three transistor ampli- 
fiers used to cover the entire 
audio spectrum must meet 
stringent requirements as to 
gain, stability, frequency re- 
sponse and power output. 
The transistors that help meet these requirements are 
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Clevite type 2N1761 (see chart). These are relatively 
new, fully specified at high temperatures to allow stable, 
predictable operation in DC coupled circuits. Figure 1 
shows leakage current versus temperature for various 
common emitter operating conditions. The Clevite 
Spacesaver transistor exhibits low phase shift at high 
audio frequencies, allowing its use in systems having 
large amounts of negative feedback. Frequency response 
of the 2N1761 versus collector current is shown in 
figure 2. 

A pair easily provides 10 watts output at 20 Ke with 
low distortion. Designers of high fidelity amplifiers, 
series regulated power supplies, DC to DC converters, 
servo motors and computor equipment requiring fast 
switching at high current will find the Clevite Spacesaver 
series of interest. Send for Bulletin TB226-2. 
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DC Current Gain 


100 


Base input Voltage 05 


Large Signa’ 
Cutoft Frequency 


Thermal Resistance 


Collector to Base 
Breakdown Voltage 


Emitter to Base 
Breakdown Voltage 1EB0 — 3. OmA 


1C — 300mA 
Shorted Base 
VE 0 


Collector to Emitter 
Sustain Voltage 


iC — 500mA 


Collector te Emitter 
Open Base 
1-0 


Sustain Voltage 


40 Vac 
60 Vdc 
10 Vdc 
100 Vdc 
25°C 
vce 
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these Precision Electronic Connectors provide proven reliability 
in your critical commercial and military applications— 


COMPUTERS... MISSILES... AIRCRAFT...COMMUNICATIONS 


MICRO-MINIATURE 
SERIES MM22 


Ruggedized to withstand 
shock and vibration ex- 
tremes. Available in 5, 
7, 9, 11, 14, 20, 26, 29, 
34 and 44 contacts, with 
guide pins and sockets, 
polarizing screwlocks* 
and aluminum hoods. 


cy 


POWER SERIES 
14, 16, EZ, 250 


For heavy duty applica- 
tions requiring high cur- 
rent, di-electric strength, 
and voltage carrying ca- 
pacities. Various contact 
sizes, aluminum hoods 
and polarizing screw- 
locks* available. 


Ph 


Ss 


SUB-MINIATURE 
SERIES SM-20 


Available in 5, 7, 11, 14, 
20, 26, 29, 34, 42, 50, 
75, and 104 contacts, 
with guide pins and sock- 
ets, polarizing screw- 
locks*, aluminum hoods, 
protective shells and 
hermetic plugs. 


CENTER SCREWLOCK 
SERIES 1900 


Available in 152, 104, 78 
and 34 contacts. Feature 
double lead thread action 
center screwlock, closed 
entry contacts for in- 
creased reliability and re- 
inforcing stainless steel 
channels. 


CONDENSED CATALOG AVAIL- 
ABLE FREE ON REQUEST. 


& 


MINIATURE 
SERIES 20 


A larger size than MM22 
and SM20, available in 
4,5, 7,8 3, 31, 14, 36, 
20, 21, 26, 34, 41, 42, 
50, 75 and 104 con- 
tacts. Hexagonal plug 
and socket models, and 
hermetic seal plugs are 


also available. 


REMOVABLE CONTACT 
SERIES 2500 


Improved, removable 
contacts with crimp 
termination eliminates 
connector soldering op- 
erations. Closed entry 
cartridge protects socket 
against pin damage. 
Available with 14, 26, 34, 
50, 75 and 104 contacts. 


PRINTED CIRCUIT 
SERIES 600 


Receptacle types for '42”, 
Ya” ie”, %2" and 4” printed 
circuit boards. Available 
in single and double row 
construction, in sizes up 
to 210 terminals. Wiring 
styles include eyelet lug, 
wire-wrap and tapér tab. 


RIGHT ANGLE 
PRINTED CIRCUIT 


Plug and socket types 
with right angle pins for 
dip soldering to printed 
circuit board or tape 
cable are available. Vari- 
ety of contact sizes, 
moldings, terminations, 
and polarizing screw- 
locks* can be specified. 


CONTINENTAL 
PRECISION 
CONNECTORS 


*Pat. No. 2,746,022 


Highlights important features and 
specifications of Continental Con- 
nector’s complete line of printed cir- 
cuit, micro-miniature, miniature, 
power and special design connectors 
for missile, aircraft, computer and 
communication applicators. 


AMERICA’S FASTEST GROWING LINE OF PRECISION CONNECTORS 
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Write to Electronics Sales Division, 


DeJUR-AMSCO CORPORATION, 
NORTHERN BOULEVARD AT 45th STREET, 


LONG ISLAND CITY 1, N. Y. 
G 


(Exclusive Sales Agent). 


CONTINENTAL 
CONNECTOR 


CcCoOoRPORATION 
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. Potentiometers Adjustable Hermetically Sealed 
Type G and Fixed Resistors Ceramic Encased Resistors 
Type L Type R Type TS Type CS Type ES 


In these severe tests, Allen-Bradley resistors and 
potentiometers have demonstrated their complete 
dependability in environmental extremes. 

\— ——-—4 The ruggedness of A-B fixed resistors is obtained 


\ through an exclusive process in which the resistance 
element and the insulating jacket are hot molded 
completely free from catastrophic failures. 
A-B potentiometers have the resistance elements 
tentiometer is new, and these characteristics improve 
with use. 


oh? hein tee 


} 

' 

hia os : a , 
; into an integral unit of unusual mechanical strength. 
\ ' This unit is then hermetically sealed in a ceramic 

' : ¢ 
: tube. Also, please remember, A-B fixed resistors are 
—@— ' o, please remembe x 

4 

‘ 

; molded into, and are an integral part of, the base; 

therefore, they are virtually indestructible. In addi- 
About the test : kom is quiet on 
& : tion, operation is quiet and smooth when the po- 
At the United States Testing Co., Inc.* 4 
the above Allen-Bradley resistors and po- 4 
tentiometers were subjected to a constant 1 
acceleration of 300g, impact shock of 150g _ 1 
and vibration of 50g from 55 to 2,000 cps. '! 
All tests were conducted in accordance with 

' 
t 


procedures outlined in the latest Mil Specs. 
*Test Report #71801, Sept 1960 


For maximum reliability under severe operating 
conditions, insist on Allen-Bradley quality elec- 
tronic components. 


ML A a a a mn oe 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


QUALITY 
ELECTRONIC 
COMPONENTS 
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Advanced design 


COMMUNICATION ANTENNAS 


* 


HELIPOLE 


The Anprew Type 902 Hevtpote* is the first basi- 
cally new 30-50 mc fixed station antenna to appear 
on the 2-way radio scene in the past 12 years. Type 
902 employs a new design concept that combines 
improved performance with mechanical conven- 
ience. It is the result of an extensive ANDREW 
development program. 


HELIPOLE CONSTRUCTION 

The foreshortened radiator employs a bifilar heli- 
cal element which is encased in Fiberglass for 
strength, durability and corrosion resistance. One 
helix is grounded, providing a static drain path. 
The other is fed. Ground rods employ single helix 
conductors which also are embedded in Fiberglass. 
Size reduction is shown by comparing the 57 inch 
radiator of Type 902 with 101 inches of a conven- 
tional antenna at 30 mc. Ground rods are also 
shortened by a proportionate amount. 


Lightweight and strong — with a maximum total 
weight of 13 pounds, Type 902 is designed to with- 
stand 30 psf load with % inch of radial ice. The 
focal point of this mechanical strength is found in 
an aluminum casting to which ground rods and 
radiator are bolted with stainless steel hardware. 
Direct mounting is provided for members from 
1% to 2% inches in diameter. VSWR of this unity 
gain antenna is less than 1.5. 


Economically priced ANDREW Type 902 is the 
best performing, corrosion resistant high wind 
load antenna on the market. 

Write or call your ANpREw sales engineer for 
complete information or request Bulletin 8467. 





S TRADE MARK 


+ | Gd 


UNIPOLES HIGH GAIN CORNER REFLECTOR YAGI HELIAX 


ABOVE ALL AN ANDREW ANTENNA... Ab 


ORPORATION 
PO. BOX 807 © CHICAGO 42, ILLINOIS 


Visit Andrew Booth 1502-1504 at The IRE Show Boston * New York * Washington * Los Angeles * Toronto 
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FABRICATED 


MOLDED 


sf 


Compromise 


IN THE DESIGN OR PRODUCTION OF 


CUSTOM SLIP RING ASSEMBLIES... 


. at Breeze. With the depth of design 
and production capabilities and facilities 
at Breeze Corporations, your slip ring re- 
quirements are met without compromise. 
Breeze produces custom slip ring assem- 
blies by all of the reliable methods and 
techniques, thus assuring you of a unit 
tailored to meet your unique requirement. 


Let Breeze provide you with an uncom- 
promised design and production analysis 
before you buy. 


You'll want a copy of the new Breeze 
catalog 66SR which describes a wide range 
of custom units as well as Breeze 
standard slip ring assemblies. 


BREEZE CORPORATIONS, INC. 


700 Liberty Avenue, Union, New Jersey * Telephone: MUrdock 6-4000 





Manufacturers of electrical, electro-mechanical and hydro-mechanical 
components and systems and fabricated metal products. 





110 CIRCLE 110 ON READER SERVICE CARD electronics 





ec Lo | 





ULTRA-HIGH VACUUM SYSTEMS 


Varian’s new Ultra-High Vacuum System is now available as catalog-item equipment. Provides base pressures to 10-°mm 
Hg or lower. Eliminates necessity for custom design of complex systems. A completely integrated system, ready-to-operate. 
Optional power and electronic accessories are available for special installation requirements. Applications: hyper-altitude 
simulation, vacuum evaporation, vacuum firing and brazing, etc. 


Varian’s revolutionary VacIon® pump is a major component. No necessity for liquid nitrogen traps or continuous me- 
chanical pumping. VacIon pumps are all-electronic: pumpdown cycles are automatically fail-safe. 


COMPONENTS wu 
i § Bak B Roy Mé vid r Mec 


If your design or processing requirements demand integrated equipment producing extremely low pressures, Varian’s Ultra- 
High Vacuum System may be just what you’re looking for. For full technical data, write Vacuum Division. 


VARIAN associates 


PALO ALTO 1, CALIFORNIA 


BOMAC LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 
S-F-D LABORATORIES, INC. 

SEMICON ASSOCIATES, INC. 

SEMICON OF CALIFORNIA, INC. 
VARIAN A. G. (SWITZERLAND) 
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Test Instrumentation Specialists 


Now you can have the 
precision voltage and 
phase indicator that 
meets military specifi- 
cations for advanced 

ground support systems 


NAVAPI 





NAVAPI, North American's Voltage And Phase Indi- 
cator, is designed for highly accurate measurement of 
voltage and phase in 380- to 420-cps signals. It has 
had more than six years of proven in-plant use on pre- 
cise electronic and electromechanical systems and is 
currently in use on highly sophisticated ground 
support systems. 

NAVAPI operation is fast and simple. You just adjust 
two potentiometers and set a few simple switches to 
obtain null between test signal and reference voltage. 

In-phase error is less than 0.1% of maximum read- 
ing per range; quadrature error less than 1.0%. 
NAVAPI offers a high resolution reading accuracy: in- 
phase, 0.008% of maximum reading per range; 
quadrature, 0.08%. 

Immediate delivery is available now. Complete unit 
includes input and output amplifiers, summing circuit, 
in-phase and quadrature voltage circuits, and power 
supply. Write for NAVAPI catalog with full information. 

NOTE: for an instantaneous response to 
your TWX inquiries, use TWX CPT-6137. 


Autonetics 4) 


DIVISION OF NORTH AMERICAN AVIATION 
industrial Products 


3400 East 70th Street, Long Beach, California 
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brazing 


wth preforms 


in Sizes and Shapes To Do Your Brazing Job Better 


1. Notch Coil Rings Available in these 
pe ae Pro - ome Alcoa alloys 
gewound Washers 
No Blanking Scrap Losses. 718 Brazing Wire and 
. Blanked Washers Sheet 
Close Tolerance From Thin Sheet. 
-» Special Shapes — Rectangles, 
Ovals, U-clips, Segments ond 
Many Others. 


716 Brazing Wire 
713 Brazing Sheet 


Write for 16 page booklet on better brazing 


LUCAS-MILHAUPT Engineering Ca. 


5060 South Lake Drive, Cudahy, Wisconsin 
CIRCLE 299 ON READER SERVICE CARD 
ee Bb: 


PARAMETRIC 
Telemetry Preamplifier 








SPECIFICATIONS: 


Passband 225-260mc 


Noise Figure 
Load Impedance ,.., 
Power Input 


f 
Akron Street 
geez .. we caislano cole 
AMityville 4-2200 
CIRCLE 300 ON READER SERVICE CARD 
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(Advertisement) 
Microdot Appoints 
Avnet for Multi-Pin 


LOS ANGELES -— An exclusive long 
term agreement for the distribution of 
Microdot’s new microminiature Multi- 
Pin connector series has been awarded 
by Microdot to Avnet Electronics 
Corporation. 

Microdot’s Multi-Pin is only one- 
quarter the size of present “miniature” 
types and features complete interchange- 
ability of parts. Multi-Pin inserts are 
available in a variety of straight power, 
straight coaxial, and combination power- 
coaxial layouts. Power contacts are inter- 
changeable without changing inserts, 
allowing hermaphroditic contact ar- 
rangements to be set up (a mixture of 
male and female contacts within the 
plug or receptacle, allowing hot leads 
to both plug and receptacle). 


Available in three shell sizes, Microdot’s 
Multi-Pins can contain up to 61 power 
or 19 coaxial contacts in a 114” shell. 


According to Microdot, Avnet will 
supplement Microdot’s sales engineers 
and seventeen sales representatives with 
their own sales engineering staff and 
provide an extremely well organized and 
broad based national distribution from 
Avnet’s eight stocking locations. The 
agreement applies to the standard line of 
cylindrical Multi-Pin connectors, with a 
separate non-exclusive agreement cover- 
ing other types and Microdot’s coaxial 
connectors and cable. Present distribu- 
tors for Microdot will continue to carry 
the standard line of coaxial connectors 
and cable on a non-exclusive basis. 

Avnet currently has a large initial 
Multi-Pin stocking order in each of their 
facilities for immediate delivery. Future 
orders are expected to be substantial. 


MICRODOT INC. 


220 Pasadena Avenue 
South Pasadena, California 
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TALK IS NOT CHEAP 


To negotiate the Cold War requires two costly elements: 


A position of undeniable strength; and time. 


That's where defense comes in. To provide the strength. 


To buy the time for reason to prevail. 


it must give us pause. For we in the defense business 
must realize that what we do keeps fingers off buttons. 


Because the real business of the defense business is survival, 











SILICONE NEWS from Dow Corning 


How ‘To Combat Heat 


Good heat dissipation with dielectric 
strength are unique silicone properties 


An example: Dow Corning silicone fluids are used as dielectric coolants 
for rapid dissipation of heat because of their thermal stability and rela- 
tively flat viscosity-temperature curves. (Seé chart below.) They can be 
pumped at high speeds without breakdown due to shear; maintain con- 
sistency from —65 to 250 C; and they will not oxidize or act as corrosives 
to metals even at high temperatures. 


Low vapor pressure is an additional reason why Sierra Electronic Cor- 
poration, Menlo Park, California, specifies Dow Corning 200 Fluid as the 
heat transfer medium in their 100 and 500 watt, 50 ohm coaxial RF loads. 
Heat losses are dissipated through the dielectric coolant to fins on the cast 
housing, providing integral liquid cooling without loss of dielectric strength. 


These terminations have excellent stability. Prolonged operation within 
their rating produces no measurable change of characteristics, even with 
an ambient temperature of 104F (40C). 
From direct current to 3 kmc these co- 
axial line loads have a low VSWR ratio 
of less than 1.2 . . . are compact and 
il thee eT light in weight. And Dow Corning 200 
cow corms mucom nves [Stet 1 | | Fluid helped Sierra engineers lick the 
heat problem by providing a dielectric 

with good heat conduction. 
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For “Silicones for the 
Electronic Engineer’, 


Write Dept. 3515. Dow Corning 


electronics 





...9pecify Silicones 


Silastic Jacket for Heat or Cold 


Exposed to environmental extremes of blistering heat and 
bitter cold, the molded jacket of this flexible wave guide is 
made from Silastic®, the Dow Corning silicone rubber. 
According to Co-Operative Industries engineers, the Silas- 
tic jacket provides a smooth exterior over the corrugated 
brass of the wave guide, gives added resistance to dents, 
corrosion and abrasion. It also helps control flexing char- 
acteristics. Rubbery parts made of Silastic retain their 
physical and dielectric properties over the wide tempera- 
ture span of —90 to 250C .. . resist ozone, corona and 
voltage stress. Initial properties remain unchanged despite 
rapid thermal cycling or long term storage. 


Silicone Team “Beats” Heat 


This solenoid, manufactured by Cannon Electric Company, 
Los Angeles, California, is subjected to high temperatures 
and other environmental extremes. One typical use: in 
pneumatic starters for aircraft turbine engines. To beat 
the heat, Cannon engineers specify a silicone insulation 
system consisting of: Dow Corning impregnating varnish; 
silicone-glass tape; silicone rubber impregnated glass sleev- 
ing; silicone fiber glass insulators; silicone compound for 
sealing terminals; and, Silastic caulking paste. Completed 
solenoids must withstand environmental tests including 
salt spray, humidity, high and low temperatures and vibra- 
tion. Cannon Electric chose the silicone team “for its super- 
ior characteristics in resisting heat, moisture and abrasion; 
and, its outstanding dielectric properties.” 


Heat-Stable Vacuum Pump Fluid 


Dow Corning silicone diffusion pump fluids offer a combi- 
nation of properties that add up to high production rates 
and long runs without maintenance. These properties pro- 
vide heat stability, low vapor pressure, high vacua, rapid 
recovery, quick pump down, inertness to air and metals 
and resistance to gamma radiation. Silicone diffusion pump 
fluid is non-toxic and chemically inert . . . pump vacuum 
can be released without first cooling the boiler . . . decom- 
position does not occur when hot fluids are exposed to air, 
To improve the performance of your diffusion pump, 
specify a Dow Corning diffusion pump fluid . . . They pro- 
duce vacua in the range of 10~ to 10-7 mm of Hg. 
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Visit Booth 4310-12 at IRE Show 


CORPORATION MIDLAND, MICHIGAN 


branches: arianta BOSTON CHICAGO CLEVELAND OALLAS LOS ANGELES NEWYORK WASHINGTON,O. C 
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Never ~ A Complete Line of Coaxial 


_ before! Circulators Combining these 
oe Outstanding Features: 


Complete coverage, 
200 MC to 8 KMC 


Ultra-low insertion loss 
Small, compact, lightweight 
Broad band coverage 
Performance-proved Low cost, high value 


Check the table below for the field-proved specifications of a few typical 
Melabs Circulator models, available now for off-the-shelf delivery. Nowhere 
else can you find such a complete line of circulators to meet so many of your 
requirements with such high performance standards. 


Here are Specifications that Speak for Themselves! 


Band Model Series HF— HU— HL— HS— 
Frequency 200-600 mc 600-1000 mc 1.0-1.7 kmc 1.7-4.0 kmc 
Typical Model HF-400 HF-420 HU-935 HL-130 HL-145 HS-225 HS-280 
Frequency 380-420 405-445 890-960 1.25-1.35 1.4-1.5 2.2-2.3 2.7-2.9 
Insertion Loss: 
Max. (at band ends) 0.6 0.5 0.4 0.3 0.3 s Bi 4 
Typical/center 0.4 0.35 0.2 DF ey =z Pr a 
Isolation: 
Min. (at band ends) 17 db 17 db 18 db 18 db 18 db te 




















Typical/ center 25 db 25 db 25 db 25 db 25 db 
VSWR (outputs terminated) 

Max. (at band ends) a 1. 

Typical/center 1. A 
“Diameters (max. exclud- 

ing connectors) 5%” 5%” 3 11/16” oa i a 3” a8 
*Height 1%” 1%” 1%" 1%” 1%” 14%” 144” 14" 
*Weight (approx.) 4 Ibs. 4 Ibs. 1% Ibs. 1% Ibs. 1% Ibs. 8 oz. 8 oz. 6 oz. 
**Connectors (female) Type N Type N Type N Type N Type N Type N Type N Type N 
Power: 

Average 100 w 100 w 5w 5w 5w 5w 5w 5w 

***Peak 5 kw 5 kw 5 kw 5 kw 5 kw 5 kw 5 kw 5 kw 
Price: $400.00 $350.00 $310.00 $240.00 $225.00 


*All units can, on request, be further miniaturized to meet your specifications. Size and weight reductions of 2 to 1 have been obtained for the 
S$ and C band units. 
**These circulators can, on request, be provided with High Power or TNC Connectors. 
***Rated with Type N Connectors. 


b 
b 





3 1.3 1.3 i is 1.3 13 3 
1 1.1 1.1 1.1 1.1 1.1 Li 1 












































In addition to standard, temperature-stable units listed above, Melabs 

offers many circulator models to meet special requirements. Elec- 

tronically tunable models HF, HU, HL Series are available with 300-500 

MC tunable bandwidths. High-speed switchable models can be made 

* Bats to order for signal transfer or radiometer applications. Also available 

on special order are higher power models and individual units cover- 

(pronounced MEL-LABS), Dept. E-3, ing broader frequency bands. Simple modification converts these 
3300 Hillview Avenue, Palo Alto, California —_“i"culators to isolators with the same superior specifications. 


DAvenport 6-9500 Data subject to change without notice. Prices f.0.b. factory. 
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NEW FROM COLLINS — THE 51S-1 


FINGERTIP TUNING 


with accuracy. The latest in a 
series of general coverage HF receivers features single 
sideband and AM reception with: extreme dial accuracy, 
visual setting within one kc throughout the range - high 
frequency stability, particularly suited to receiving 
pre-assigned frequencies — optimum selectivity, made 
possible by Collins Mechanical Filters. Highest sensitivity 


for difficult monitoring assignments —- all in one compact, 
lightweight, easily installed unit. 7 


Write for descriptive brochure. 
NN 


COLLINS 


We a Repeater. cunnesenereree ose ma ae — a eno eae ee 
COLLINS RADIO COMPANY e CEDAR RAPIDS, IOWA e DALLAS, TEXAS « BURBANK, CALIFORNIA 
SEE THE NEW COLLINS 518-1 RECEIVER AT THE /.R.E. SHOW MARCH 20-23 
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Teflon FEP*—and its outstanding elec- 
trical, physical and thermal properties— 
has been incorporated by Garlock into 
an advanced circuit design that offers 
many distinct advantages over con- 

NEW ventional wiring or rigid printed wiring 

FLEXIBLE or 3 

PRINTED Greater design freedom. Garlock Flexi- 
ble Printed Circuitry can be bent or 

CIRCUIT RY twisted into any desired shape to allow 
design freedom without compromise to 

from Garlock overall reliability. It can be designed 
to conform exactly to package con- 
tours and component parts. Garlock 
offers terminations adaptable to com- 
mon industry standards. 








Maximum reliability. Garlock Flexible 
Printed Circuitry is made of etched 
copper completely encapsulated be- 
tween two layers of Teflon FEP. Per- 
manently bonded under pressure, this 
encapsulation affords both line-to-line 
and line-to-ground protection, and will 
resist penetration of harmful moisture 
and gases. No adhesive is used to effect 
the bond, eliminating any possibility 
of breakdown through aging. 


























Reduced size and weight. Garlock Flexi- 
ble Printed Circuitry can often cut 
overall package dimensions by as much 
as 50%. Being extremely flexible, it 
will hug curves, go around corners, 
conform to the most eccentric layout. 
And, because of excellent electrical 
properties a thinner gauge of Teflon 
FEP can handle the same job that 
requires thick gauges of other insulat- 
ing materials. This, combined with the 
use of less copper, greatly reduces 
package weight. 


















































For more information, call your nearest 

Garlock flexible printed circuitry can be economically induction : > "s 
soldered due to high temperature resistance of Teflon FEP. Garlock Electronic Products — 
sentative for more data, or write Gar- 

lock Electronic Products, Garlock Inc., 


Camden 1, New Jersey. 


GARLOC HK 


ELECTRONIC PRODUCTS Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company. 


Visit our Booth No. 2814-2816 at the IRE Show for the 000 
complete story of Garlock Flexible Printed Circuitry. Order from the Garlock 2, oo « WO 


thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 

*DuPont Trademark 
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(See Them at IRE Booths 2227-2229) 


Extremely low ripple . . ..0.1°% load 
® regulation* ... wide operating range... 
Regatron Programmable the well-known Regatron features are 


incorporated in these new 


constant-current power supplies. 
Transient response time is less than a 
=~ millisecond. A modulation input isa 


standard feature. A vernier permits 
continuous zero-to-maximum coverage 


throughout each of 16 current ranges. 


These c-c supplies are programmable too. 
Current output can be controlled by 
means of a remote resistor at any 
convenient location. Shunt the 
programming terminals with the resistor 
and the Regatron delivers a precise 
value of constant-current 

to your load. Voltage 

compliance, or load voltage capability, 
rises above the minimum values 

cited in the brief table below, 


with decreasing current settings. 


on 
- 


You'll find the programming feature, 
BRIEF SPECIFICATIONS walt ' 1 ot] 
i ces ance: - 
. 105-125 V, 50-60 CPS LINE Ollage compliance, anda otner 
(Prices are F.O.B. Eatontown, New Jersey) performance data fully detailed in 
VOLTAGE DIMENSIONS ‘ - . : - 
OUTPUT COMPLIANCE four-page Specification Sheet 3072A. 
(MINIMUM) H Ww Dd 


1 vA to 100 ma 100 V 3% 1 19 | 9% Ask your local E/M representative 











_| 2.2 vA to 220 ma wov | 3%| 19| 9% 
5 vA to 500 ma 100 V 5% | 19 | 15 


5 vA to 500 ma 50 V 5% 4, 19}, 15 








or write... 


























* Load regulation is 0.1% for all models except 0.2% 
on 1 and 2.2 vA ranges of Models C612A and C624A, 


@Registered U.S, Patent Office. Patents issued and pending. 


7 Ss on tO) i Le 
MEASUREMENTS 


Cc OM PANY, ~IN COR PO R ATC @ 
EATONTOWN - NEW JERSEY 
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INSTRUMENTATION OSCILLOSCOPE 

One Inch 
Miniaturized basic packaged panel mounting HH JAMES MILLEN MFG. CO., INC. 
replacing “‘Pointer Type’’ meters. Panel bezel 


matches 2" square meter. No. 90901 uses ICPI MALDEN 
tube. No. 90911 uses IEP! tube. Power supply No. 


90202 available where application requires. MASSACHUSETTS 
_ CIRCLE 301 ON READER SERVICE CARD 
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meer data on 


and counting tube circuits 


MODEL FL-202 
Ps KEw bevel 
eS 


ft MODEL TK-20A 
L VR-2P" 





DEKATRON GC10D i 
ope A The only handbook of counting tube 


for totalizing, sorting, applications, circuitry and specifications. 

programming, special sae 

computing and control Top source for circuit and system designers 

circuits. One of four in all electronic, computer and contract 

general tube types, : ing field 

in 25 models. engineering fields. «EERE 


KYORITSU ELECTRICAL INST. WORKS, LTD. 


BAlFP?D -~ATOMIC, INC. No. 120, Nakane-cho, Meguro-ku, Tokyo, Japan 
33 university road - cambridge 38 mass. | Coble Pee dca areca” TOKYO" 
See us at Booths 3216-3218 IRE Show, New York - 
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Write for your copy today. 











Metrisite...is the only = device available today 


provides a near-perfect combination of 


ideal transducer characteristics. The unusual properties 


of this remarkable new motion-sensing development are: 
extreme resolution... easily measures one 
ten-millionth of an inch; minute ‘liisnies force...absolute 
minimum bearing friction; negligible reactive force...a frac- 
tion of a milligram; true linearity. ..a proven accuracy of 1/10%: 
high electrical output...up to 100 volts without amplifica- 
tion; wide range of shapes and sizes...from sub-miniature 
on up; exceptional ruggedness...can meet militaty shock 


and vibration tests. Now, many of 


the obstacles that have plagued 





control technology can be elimi- 


nated. Write for Metrisite details. WY 
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We’ve come a long way since Marconi... 
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WOODCUT COURTESY OF THE BETTMANN ARCHIVES 


now where do we go from here? 


Years ago, this was the first expression of a new idea 
. wireless communication. Radio and electronics 
have come along way in a short time. 


For example, during 1960, Collins and its subsidiary, 
Alpha Corporation, participated in several key space 
and communication projects such as the X-15, Proj- 
ect Mercury and Echo I. These projects are indicative 


DISCUSS YOUR FUTURE WITH 


Mr. L. R. Nuss, Manager, Professional Employment, 
will be at the New York IRE show in the Career 
Center. You may telephone him at LT 1-1200 or stop 
in for a personal interview if you qualify for one of 
the following immediate openings: Advanced circuit 
design engineers; Commercial airborne communica- 
tion and navigation equipment design engineers; Re- 
liability analysis and design engineers; Aircraft sys- 
tem engineers with experience in gyro design, flight 


of enormous strides in the development of the wire- 
less concept. 


Collins success in these space projects is the result of 
a large scale program of basic and applied research 
and development. To implement present and future 
projects, Collins is now seeking highly qualified R & 
D veople. 


COLLINS AT THE IRE SHOW 


control and/or airborne navigation equipment design; 
MSME in thermodynamics; Transistorized RF cir- 
cuit design engineer; BSEE’s with experience in 
transistorized pulse application or automatic fault 
isolation; MSEE interested in tracking, guidance and 
telemetry. If you are unable to attend the IRE show, 
send your resume immediately to Mr. L. R. Nuss, 
Manager, Professional Employment, Co!lins Radio 
Company, Cedar Rapids, Iowa. 


a 
COLLINS 
\_ 4 


COLLINS RADIO COMPANY 7 
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CEDAR RAPIDS, IOWA 


8 DALLAS, TEXAS e 
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BURBANK, CALIFORNIA 


116 reasons why we can help you put 
your finger on the right plastic faster 


r 


L 


LG (grades of Vulcanized Fibre... 13 grades tor printed circuits... 


an 


This will give you an idea of how fast help, samples, or more informa- 
surely National can help you pin- tion, contact your nearby NVF sales 
point exactly the plastic you want. office. You'll find the phone number Nw” a 
National has the broadest line in in Sweet’s Product Design File 
the industry, including standard 2b/Na. Or write NVF, Dept. i 
forms, precision - fabricated parts, Wilmington, Del. It’s a direct line 
P NATIONAL VULCANIZED FIBRE COMPANY 
and a huge stock of many grades to the one best material per dollar NGTON 99 AWARE 


w M 


ready for immediate shipment. For of design performance. In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 


* DELRIN IS A DU PONT TRADEMARK FOR THEIR ACETAL RESIN * 7 PENTON IS A HERCULES TRADEMARK FOR THEIR CHLORIN POLYETHER RESIN 








new size {1 servo motor 


For 400 Cycle Airborne & Ground Control Applications 


= 


LIGHTER than Mark 14 Mod 0 


~*~ 4.2 02. 


—_ 


NEW TYPE 5104-01 


La——1 378" -—» 
NEW TYPE 5104-01 


= 4.5 oz. 


» * 


BuOrd Mark 14 Mod 0 


a) 


~ 1.671” 
BuOrd Mark 14 Mod 0 


+ 


BETTER FINISH than Mark 14 Mod 0—Tests show that New Type 5104-01's 
passivated bright finish resists corrosion at least as effectively as black oxide. 


MAX. 
STARTING 
VOLTAGE 


2.6% 


EXCITATION 
FREQUENCY 


400 cps 


ROTOR TIME 
INERTIA CONSTANT 


15.6 ms 


New Type 5104-01 has the 
same electrical character- 
istics as Mark 14 Mod 0 





1.07 gm.cm.? 


FIXED PHASE 
53 ma 


115V 

3.5W 
1250 Ohms 
1780 Ohms 
2175 Ohms 


CONTROL PHASE 
53/106 ma 


115/57.5V 
3.5W 
1250/312 Ohms 
1780/445 Ohms 
2175/544 Ohms 


Input Current 

input Voltage 

Power at Stall 
Resistance (R) at Stall 
Reactance (X) at Stall 
impedance (Z) at Stall 


Effective Resistance 
(R) at Stall 


Nomina! Capacity for 
Unity PF 




















3800 Ohms 3800/950 Ohms 





0.16 mfd. 0.16/0.64 mfd. 








Meets ARP 497. Stainless steel housing used. 


S 


HIGHER TEMP than Mark 14 
Mod 0 


-§5 (-—_—= +l 6 
NEW TYPE 5104-01 














940 —=— +856 
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BuOrd Mark 14 Mod 0 


HIGHER RELIABILITY at 
LOWER COST than Mark 14 
Mod 0— Achieved by eliminating 
terminal board arrangement and 
utilizing lead wires. 


BuOrd Mark 14 
Mod 0 


NEW TYPE 5104-01 


For your higher reliability, advance 
design requirements in rotating 
components, centact your nearest 
John Oster office. 


John Oster MANUFACTURING COMPANY/ Specialists in Instrumentation and Display / Avionic Division: Racine, Wisconsin 


EASTERN OFFICE WESTERN OFFICE 


Servos 
Synchros 
Resolvers 
Motor Tachs 


Computers 
Indicators 

Servo Mechanisms 
DC Motors 


310 Northern Bivd. 

Great Neck, Long Island, N.Y. 
Phone: HUnter 7-9030 

TWX Great Neck, N.Y. 2980 
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5333 South Sepulveda Blvd. 
Culver City, California 
Phone: EXmont 1-5742 

UPton 0-1194 
TWX S. MON. 7671 


Engineers For Advanced Projects: 
Interesting varied work on designing 
transistor circuits and servo mechanisms. 
Contact Mr. Dallas Nielsen, Personnel 
Manager, in confidence. 
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The Standard of Performance throughout the Electronics Industry... 


R™M™C DISCA PS 


TYPE C 


Temperature compensating 
DISCAPS meet and exceed the 
specifications of EIA RS-198. 
Featuring greater dielectric strength, 
Type C DISCAPS are ideal for 
VHF and UHF applications. 

Rated at 1000 working volts for 

a higher safety factor. 


TYPE JF 


DISCAPS are engineered to exhibit 
a frequency stability characteristic 
that is superior to similar types. 
These DISCAPS extend the 
available capacity range of the 

EIA Z5F ceramic capacitor between 
+10°C and +85°C. 


FIN-LOCK LEADS 


Designed for holes from .053 to .060 
Fin-Lock DISCAPS are 
automatically stopped in holes 

over .060 by the shoulder design of 
the leads. Stand up positioning is 
assured and lead crimping is 
eliminated. Available on all 
DISCAPS of standard voltages, 
ratings and spacings. 


on 2 
gine pean : 


As binsnel > 


When in Chicago be sure to visit RMC’s modern 
new factory and research center. 


TYPE B 


DISCAPS are designed for 
by-passing, coupling or filtering 
applications and they meet and 
exceed EIA RS-198 specifications 
for Z5U capacitors. Type B 
DISCAPS are available in capacities 
between .00015 and .04 MFD 

with a rating of 1000 volts. 


TYPE JL 


DISCAPS should be specified in 
applications requiring a minimum 
of capacity change as temperature 
varies between —60°C and 
+110°C. Over this range the 
capacity change is only +7.5% of 
capacity at 25°C. Standard working 
voltage is 1000 V.D.C. 


TYPE SM 


DISCAPS are subminiature in size 
and meet the specs for EIA RS-198 
for Z5U capacitors and are 
available in values of 800, .001, 
.0015 GMV; .005 +80% —20% 
+20%; .01 +80% —20% +20% 
and .02 +80% —20%. 


SEE 

US 

AT 

BOOTH 1414 





RADIO MATERIALS Sourany IRE SHOW 


A DIVISION OF P. R. MALLORY & CO., INC. 
GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chicago 46, Ill. 
Two RMC Plants Devoted Exciusively to Ceramic Capacitors 


FACTORIES CHICAGO, ILL. AND ATTICA, 


DISCAP 
CERAMIC 72, 
APACITORS 
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ANNOUNCING THE NEW HONEYWELL 


IRON VANE AC 


fa se METERS— 
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Here are the AC counterparts of a MANCHESTER, WOM. 
Honeywell's popular DC panel meters. wonerweiiuss 

iron Vane AC Meters are perfectly 

matched to the DC range and are avail- 

able in both the Medalist and ‘‘standard” 

case styles. This means a minimum of 

trouble and expense in mounting. And you 

are assured of harmonious styling in every detail, 

Iron Vane AC Meters are designed for a wide variety of 

commercial applications — including portable equipment, testers, power 
supplies, generator equipment and medical equipment. The improved moving 
iron mechanism features magnetic damping, impregnated field coils, and selected 
fixed and moving iron material to provide long, trouble-free operation. 


These meters are available in a wide selection of case styles and colors. Dials can be 
custom designed with your company name, trade-mark or other data. For full information, 
contact our representative in your area — he's listed in your classified 

telephone directory. Or us: Precision Meter Division, 


Minneapolis-Honeywell Regulator Co., Manchester, N.H.,U.S.A. Honeywell 


In Canada, Honeywell Controls Limited, Toronto 17, Ontario 
and around the world: HONEYWELL INTERNATIONAL — Li Precision, Mati. 
Sales and service offices in all principal cities of the world. 
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SANGAMO 460-SERIES 
PERFORMANCE and CHARACTERISTICS 


Start Time: 1.0 second to synchronism @ 60 ips with 
servo speed control and 1” wide tape. 


Stop Time: 0.2 seconds from 60 ips. 


Instantaneous Time Displacement Error: Less than 
25.0 microseconds (including flutter) @ 60 ips. 


Long Term Time Displacement Error: +0.01% stand- 
ard. Higher accuracies available. 

Interchannel Time Displacement Error: +2.0 micro- 
seconds @ 60 ips between outside tracks on 1” tape, 
Servo Speed Control Range: +15% nominal tape 
speed. 


Servo Speed Control Response: +15% speed change 
per second. 

Tape Widths: Standard sizes from % to 2”. 

Reel Sizes: 14” or smaller. 

Mounting: 1 standard 19” equipment rack for a 
complete 14 track record/reproduce system with 
power supplies and servo speed control. 

Power Requirements: 117 volts, 60 cps +10% single 
phase. All D C drives. 7.0 amperes load for 14 track 
system. 


Weight: Approximately 500 pounds for 14 track 
system. 
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SANGAMO 
460-SERIES 
MAGNETIC TAPE 
INSTRUMENTATION 


Sangamo’s Hare Tape Synchronized speed control reduces instan- 
taneous and long term record-playback speed deviations to a 
level several times lower than other speed control systems. As a 
result, it is now possible to achieve magnetic tape instrumenta- 
tion system accuracies heretofore considered unattainable. The 
Sangamo 460-Series is a fully transistorized magnetic tape 
Recorder/Reproducer for application in direct analog, wide band 
FM, PDM, and PCM instrumentation systems. 


The Hare Tape Synchronized servo speed control outperforms 
other servo speed controls in speed of response and range of 
control. Since a high torque to inertia ratio is designed into the 
capstan drive, the servo system can respond more rapidly to 
changes in tape reference signal frequency than drive systems 
utilizing massive flywheels. For example, an instantaneous change 
in record tape speed of several percent will be corrected on play- 
back in less than 40 milliseconds. Furthermore, the control is 
completely damped, eliminating overshoot or the necessity to 
average the speed. In addition, the Hare servo speed control 
range is +15% without loss of synchronism, while conventional 
tape speed servos have a range of only +2.5%. 


The Sangamo 460-Series Recorder/Reproducer can instantly 
be changed from reel to loop operation without rehandling 
the tape or making any changes in the transport. Exclusive 
vacuum tensioning and tape guiding provides gentle but 
firm and precise control of tape position and head-to-tape 
contact. This design, in addition to a long tape path, results 
in the extremely low interchannel time displacement error 
specified. In addition, the vacuum pad removes loose particles 
from the tape before it passes over the head, thus substan- 
tially reducing dropouts and oxide build-up on the head. 


The tape transport and fourteen (14) tracks of Record/ 
Reproduce electronics are contained in a single standard 
19” W x 71” H cabinet. This unusual compactness is achieved 
through transistorized electronic circuitry. The solid state 
circuitry means greater reliability, reduced weight, lower 
heat dissipation, and lower power consumption. 


For the name of the technically qualified Sangamo representative 
nearest you, and for complete details on the Sangamo 460-Series, 
please write for Bulletin 3400. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, 


ILLINOIS 


SEE THE SANGAMO 460-SERIES IN BOOTH 2205-2207 AT THE IRE SHOW 
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DOING — New space communications concepts 


Consider a career at PHILCO Western Devel- 
opment Laboratories, on the San Francisco 
Peninsula. New concepts of communications 
with lunar reaches and beyond can be your 
projects. Here you devise and “do”, unencum- 
vered by dogma or dialectics. Constantly 
expanding programs and new research assign- 
ments assure you personal recognition and 
advancement. 

PHILCO Western Development Laboratories 
pioneers in all phases of space communica- 
tions, with important and growing projects that 


include satellite instrumentation, range design 
and operation, missile tracking, data handling 
and control equipment. 

Your family will enjoy Northern California. 
You ski, swim and sail in season, or just bask, 
with both the opportunity and wherewithal 
to enjoy your favorite diversions. PHILCO 
Western Development Laboratories is indeed a 
fortunate conjuncture of challenging work and 
affluent living. For information on opportuni- 
ties in electronic engineering, for men with 
degrees from B.S. to Ph.D., please write Mr. 
W. E. Daly, Dept. E-3. 


PHILCO WESTERN DEVELOPMENT LABORATORIES 
3875 Fabian Way, Palo Alto, California 
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SILICON NEWS from Dow Corning 





The Untouchables 


Now. rf Single Crystal Silicon Single crystal silicon . . . doped to your specific 


needs . . . is now available from Dow Corning. 


Doped to Your Specification Rigid quality control of Dow Corning Silicon 


means greater device yield for you! And you 
achieve uniformity in device characteristics — 
the result of greater uniformity in characteristics 
from rod to rod, greater lateral and radial uni- 
formity within each rod. 


This high quality is the result of a completely 
integrated production process — a process that 
starts with the manufacture of trichlorosilanes 
and other chemicals basic to silicon production. 
And at every step of the way, rigid quality con- 
trol assures the ultimate in quality—purity. 


Doped to specification single crystal Dow 
Corning Silicon contains in the order of 0.1 
atoms of minority impurity per billion atoms of 
P-type material . . . about 0.15 atoms of minority 
impurity per billion atoms of N-type material. 


Low oxygen content of Dow Corning Silicon 
reduces the undesirable effects on lifetime asso- 
ciated with the diffusion process. Result — few 
rejects . . . increased device yield! In the pic- 
ture at left, infrared transmittance at 9 microns 
is measured to determine oxygen content. Many 
materials register at pencil point—much higher 
than Dow Corning Silicon. 


Crystal orientation is normally 111, but can be 
to your specification. 


Specify Dow Corning single crystal silicon 
doped to your requirements. Specific resistivities 
within narrow tolerances from one to 1000-ohms 
centimeter P-type . . . one to 400-ohms centi- 
meter N-type. Rod diameters from 3 to 25 mm 
(1/8” to 1”) lengths to 250 mm (about 10”). 


Whatever your need — polycrystalline rod or 
chunk; high resistivity P-type single crystal rod; 
single crystal rod doped to your specifications — 
Dow Corning should lead your list of sources. 


4 


Write for “Hyper-Pure Silicon HYPER-PURE SILICON DIVISION 
for Semiconductor Devices.” Address: HEMLOCK, MICHIGAN 
Address Dept. 3515a. 


ow Corning CORPORATION 
eR oe ow 6d MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND OALLAS LOS ANGELES NEW YORK WASHINGTON, O.C. 
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NEW FROM WESTINGHOUSE AT YOUNGWOOD 








t 
'New Westinghouse High Gain Transistor simplifies circuitry, increases 
reliability, eliminates driver stage components, reduces cost of assembly. 


NEW WESTINGHOUSE 
SILICON POWER TRANSISTOR 
PROVIDES 


Westinghouse introduces a complete new family of They’re ideal for application in high power, high effi- 
High Gain Silicon Power Transistors providing a gain of ciency regulators, amplifiers and switching circuits. For 
1000 or more at 2 amps... with guaranteed minimum example, 1500 watts of power can be easily controlled 


gain of 400 at 10 amps (WX118X series)... aguaran- with a 50 milliwatt signal! For full information call your 
teed minimum gain of 100 at 10 amps(WX118U series). nearest Westinghouse representative or write to Semi- 
These devices can substantially reduce circuit compo- conductor Dept., Youngwood, Penna. You can be sure 
nents, increase reliability, save space and weight. ... If it’s Westinghouse. 


S$c-1025 


OTHER FEATURES INCLUDE 
e True Voltage Ratings to 150 volts e Operating temperature to +150°C. 
e Power dissipation of 150 watts e Low thermal impedance: .5°C/watt 
e Collector current—10 amperes 




















1000 AT 2amps! 


Prototype quantities now available. Order from these Westinghouse Distributors. 


EASTERN 
ACK SEMICONDUCTORS, INC. 
Birmingham 5, Ala./FA 2-0588 
CAMERADIO Pittsburgh, Pa./EX 1-4000 
CRAMER ELECTRONICS, INC. 
Boston, Mass./CO 7-4700 
ELECTRONIC WHOLESALERS, INC. 
Melbourne, Florida/PA 3-1441 
GENERAL ~— SUPPLY CO., INC. 
Camden, N.J. /WO 4-8560 
GENESEE RADIO PARTS CO. 
Buffalo, N.Y./DE 9661 
KANN-ELLERT ELECTRONICS, INC. 
Baltimore, Md./TU 9-4242 


MILGRAY a 
N.Y./RE 2-4400 
RADIO & ELECTTONICS PARTS CORP. 
eveland, Ohio/UT 1-6060 
SCHWEBER ELECTRON ics 
Long Island, N.Y./PI 6-6520 


MIDWESTERN 
ELECTRONIC io FOR 


INDUSTRY 
uis, Mo./WO 2-9917 
INTER-STATE RADIO & SUPPLY CO. 
Denver 4, Colo./TA 5-8257 
LENERT CO. Houston, Texas/CA 4-2663 
RADIO DISTRIBUTING co. 
Indianapolis, Ind./ME 7-5571 


SEMICONDUCTOR SPECIALISTS, INC. 
Chicago, I11./NA 2-8860 

S. STERLING CO. 
— Mich./BR 3-2900 


UNITED ~_ 
44 Ohio/MA 1-6530 
HALLMARK INSTRUMENTS CORP. 
Dallas, Texas/RI 7- 9385 
WESTERN 


ELMAR eed -~ 
land, Calif./TE 4-3311 
HAMILTON ELECTRO SALES 


eles, 7 /BR 2-9154 
NEWARK ELECTRONIC 
ingiewood: Sit /OR 4-8440 


Westinghouse 


CIRCLE 131 ON READER SERVICE CARD 





The Leaders Specify ALPHLEX ZIPPER TUBING 


mnt flexibility 
> time and labor 
outer jacket is replaceable 
wire nging is simplified 
»s costly jacket extrusion 
Taataatsreir-hsmel=1h',-1@'anieelenme 70lelamleler-1m-\lelar-Mell-tealelehcels 


For all these benefits, Alphlex Zipper Tubing is used 
by such OEM leaders as IBM, IT&T, Librascope, 
Lockheed, Martin, Sperry Rand and Government 
agencies. Write for free Alphlex Catalog Z-2. 


The new Alphiex Closing Tool (above) 
designed to save you time, labor 
and money in your cable production 
requirements is free with each 
order of 1,000 feet of Zipper Tubing. 


ZIPPER SPECIFICATIONS FOR ALL 
TYPES OF ALPHLEX ZIPPER TUBING | 





TYPES OF ZIPPER TUBING 
fabricated from .020” polyvinyl sheet made from MIL-I-631C materials. All purpose type 
for general applications to 105°C. Standard colors: Clear, Black, Yellow. 





heavy duty construction. Similar to ZIP-31 type except nominal wall thickness of .040”. 


Material Polyvinyl Chioride | 
Standard colors: Clear, Black. 


Track Thickness (when closed) .095” 
Dielectric Strength, V/mil _____. 759 
Tensile Strength P.S.1. 3810 
Ultimate Elongation 255% 


Operating Temperature, 
Upper Limit 106°C 


Cold Brittieness —86°C 
Fungus-proof —. will not support fungus 4 
Flammability self-extinguishing 
Lateral Puli Strength | 
(unsealed) 








polyvinyl sheet made from MIL-I-7444B materials. Extremely flexible; for aircraft and 
low-temperature uses to —67°C. Standard colors: Clear (amber), Black. 








heavy duty construction. Similar to ZIP-44 type except nominal wall thickness of .040”. 
Standard colors: Clear (amber), Black. 








“sandwich” of aluminum foil laminated between two sheets of polyvinyl. For 100% RF 
shielding applications to 105°C. Standard color: Silver Grey. 








polyvinyl bonded to woven fibreglass sheet per MIL-I-3190A. For rough usage, abrasion 
resistance, and high temperature uses to 130°C. Standard color: Black. 





42.7 pounds/inch | 





Lateral Puil Strength 
(permanently sealed) 59.8 pounds/inch 


Conn prs) 


All types available in inside diameters from %” to 2” in increments of %”; and from 
2” to 4” in increments of %4”. 
Alphlex Zipper Tubing covered by Patents #RE24,413 and $2,558,367 and other patents. 


ALPHA WIRE CORPORATION Subsidiary of LORAL Electronics Corporation 
200 Varick Street, New York 14, N. Y. 
Pacific Division: 1871 So. Orange Dr., Los Angeles 19, Calif. 


See us at IRE—Booth 4103 








WIRE 
CE tel 
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BENDIX-PACIFIC 
offers these excellent opportunities 


FOR ENGINEERS 


“EAGLE” MISSILE PROGRAM 
Senior Engineers are required with 


INSTRUMENTATION 


BSEE or MSEE with design experience 
in solid state circuitry on the Navy’s 
newest air-to-air missile. Areas of inter- 
est include receiver, digital, microwave 
and servo systems; IF amplifiers, VCOs, 
discriminators, radar, missile control 
design, DC power supplies and digital- 
to-analog circuitry. 


SYSTEMS RESEARCH 


Engineers with BSEE or MSEE with 
background in circuit analysis or mathe- 
matical analysis. 


AIRBORNE RADAR 

Senior Engineers with BSEE or MSEE 
and experience in all phases of micro- 
wave and radar transistor circuit design. 


MILITARY NAVIGATION 

Senior Engineers with BSEE and expe- 
rience in low frequency electronic circuit 
design, aircraft instrumentation, MIL 
specs or transistor techniques. 
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+4, 


Please send resume to 


Senior Engineers with BSEE and exten- 
sive experience in analog and/or digital 
telemetry systems and components. 


HYDRAULICS 

Senior Engineers with ME or BSEE and 
experience in hydraulic and pneumatic 
components or systems, and/or electronic 
experience as it applies to hydraulics. 


UNDERWATER ORDNANCE 

Senior Engineers with BSEE, MSEE 
and experience in the design of solid state 
circuitry, electro-acoustic transducers for 
ASW applications. 


RELIABILITY 


Senior Engineers with BSEE and 
component and application engineering 
experience. 


W. C. WALKER, Engineering Employment Manager 


Bendix-Pacific Division 


11602 SHERMAN WAY 


NORTH HOLLYWOOD, CALIF, 
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An invitation to Engineers and Scientists 


The serious minded scientist and engineer who is considering a career change is 
frequently at a disadvantage because he does not know precisely what positions 
are available to him. Nor, until now, has he usually been able to find out in a 
professional, dignified, confidential way. 


To meet this professional need the Aerospace Engineering Division of Hughes 
Aircraft Company announces the inauguration of a new service for scientists and 
engineers which notifies you whenever an opening occurs which we believe may 
be of interest to you. 

An Engineering and Scientific Register has been established wherein you may record 
your qualifications and interests, even though you are working and not actively 
seeking a different position. Whenever new opportunities arise, this register is 
systematically and thoroughly searched. 

Hughes is constantly developing new frontiers in science that create needs for 
specialized knowledge and talent. When these needs arise, we first search the 
records of present employees; but new developments frequently create a de- 
mand for key additions to our scientific and engineering staffs. 


Through Hughes’ Engineering and Scientific Register, we know about you, what you 
can do and what you would like to do. When a challenging opportunity develops 
that fits your particular qualifications and desires, we can get in touch with you. 
You do not make application for employment and no contact is made with 
present or past employers. You merely permit us to advise you whenever an 
opening occurs which we believe may be of interest to you. At that time you can 
decide whether you wish to accept our invitation to be considered as a candi- 
date for the position. 


If you would like to be listed in our Engineering and Scientific Register, we cordially 
invite you to fill out and mail the request below. 


HUGHES AIRCRAFT COMPANY 


AEROSPACE ENGINEERING DIVISION 


4 
| 
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| 
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| 
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Administrator, Engineering & Scientific Register 
Hughes Aircraft Company 
Culver City 16, California 


Please send the form (not an application form) on which to profile 
my professional background, experience and interests for inclusion 
in the Hughes’ Engineering and Scientific Register. 





Name 





Address 





City. 
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NEW PROGRAMMABLE SYSTEMS VOLTMETER... 





with unique freedom from 
noise effects 


©cceso 





the DYMEC 
INTEGRATING 
DIGITAL 
VOLTMETER 


A new measuring concept in the Dymec Model 2401 
Integrating Digital Voltmeter gives you these advantages 
in a compact instrument, designed specifically 

for high accuracy in systems applications: 








@ Floating and guarded input circuitry preserves 
high accuracy in presence of noise 


@ Greater realizable accuracy through inherent noise reducing characteristics 
@ Includes counter section separately programmable to measure frequency for systems versatility 


@ All-electronic circuitry for reliability, easy maintenance 
M@ Range and sampling rate programmable for systems flexibility 


High accuracy in systems applications, 
where noise and hum pick-up are 

likely to be encountered, is assured by 
the DY-2401 measurement of average 
voltage over a definite, selected sample 
period. The DY-2401 provides the unique 
noise-averaging capabilities of a 
voltage-to-frequency converter /counter 
combination in one compact, accurate, 
reliable instrument. Both input signal 
pair and common mode-rejecting guard 
circuit may be operated at up to 500 volts 
above chassis ground. Range and 
sampling rate are programmed 

by external contact closures. 


DC Voltage Ranges: 


Overall Accuracy: 
Stability: 
Input Impedance: 


Sampling Period: 


Sampling Rate: 


Output: 


Electronic Counter: 


Power: 
Dimensions: 
Price: 


Get complete information from your Dymec/ Hewlett-Packard representative or contact Dymec direct. 
A Division of Hewlett-Packard Co. 


Dept. E-310, 395 Page Mill Road, Palo Alto, California @ Telephone DAvenport 6-1755 
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These brief specifications further indicate the advantages 
of the DY-2401 which make it superior to any other 
systems digital voltmeter available today. 


+ 0.1, 1, 10, 100, 1000 v nominal full scale. 
Over-ranging pwr: to 300% of nominal 
full scale on all but 1000 v range. 


.05% nominal. 
Greater than .01%/day, 1 v range and above. 


1 megohm on 1 v and higher ranges: 100,000 
ohms on .1 v range. 


10 ms, 100 ms, 1 sec (crystal determined), 
or manual by local or remote control. 


90/sec with 10 ms sampling period to 9.8/sec 
with 100 ms sample period. Display time is 
adjustable from 100 ms to 8 sec, or continuous 
until manually reset. 


Binary-coded-decimal for each digit; two-lines 
for polarity indication; one line for each range 
and operating mode. 


Max. count rate: 300 KC. 
5-digit Nixie presentation. 
Accuracy: + .01% + 1 count. 


115/230 v + 10%, 50/60 cps, 200 w. 

19” x 7” x 1644”, weight 40 Ibs. 

$3750.00 : 
Data subject to change without notice. 

Prices f.o.b. Palo Alto. 


SN as snr: erg 


See us at I.R.E. 
Booths 3019-3020 


TWX-117-U 
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Specialists in Power Supplies for over 30 Years 


‘C POWER 


i) fete), Mote), a: teo) MM i ome. i on gl ol a i oe 8) ae) 


SCR POWER SUPPLY 
MODEL BC236-30 


VOLTAGE ADJUSTMENT RANGE: 
2 to 36 v. d-c (two ranges) 


OUTPUT CURRENT RATING: 
30 ampere continuous 
50 ampere intermittent 


VOLTAGE REGULATION: 
+0.5% or +140 millivolt 
(whichever is greater) 


RMS RIPPLE: 
1% from 12 to 36 vdc; 2% below 


TIME CONSTANT (12-36 v.): 
full load on: 50 millisec. 
full load off: 150 millisec. 


A-C INPUT: 
115 v. + 10%, 1-Ph., 60 cps. 


AMBIENT TEMPERATURE RANGE: 
—20°C to +45°C 


2 TO 36 VOLT D-C > 30 AMPERE iiriitics i250 sharing provision 
VOLTAGE SENSING: 
Local or remote 


VOLTMETER & AMMETER: 
2% accuracy, 342” square 


General Purpose Power ON-OFF CONTROL: 


A-C Switch 

Automatic Battery Charging Momaatie Shoal Breaker 
INPUT-OUTPUT ISOLATION: 
e Wide Range “+"" or ““—"' may be grounded 


COOLING 


ope Convection (no fan) 
e All Silicon AUTOMATIC REGULATOR: 
Silicon Controlled Rectifiers 


SIZE & WEIGHT: 


© Overload Capability f 
‘ f 7 + yg x 1758” W x 15%4”D 
@ Mil-Type Available 





Laboratory Power 


. Optional Extras: 

. Local or Remote Sensing AUTOMATIC BATTERY CHARGING & 
CURRENT LIMITING PROVISION: 
Specify Suffix “‘B” 


Suit to ANL-E-4070A +. humidity, 
CHRISTIE ELECTRIC CORP. rain, sunshine & low pressure. 
Also shock & vibration category D. 


3400 West 67th Street, Los Angeles 43, California oy Some 
RACK STYLE 


121%4”H x 19”W x 13”D 
Specify Suffix “R” 


Write for Complete Information 





Over 200 other Power Supplies and Battery Chargers 


TRANSISTOR- . MAGNETIC BST: Shb 

MAGNETIC . AMPLIFIER la 

AMPLIFIER i. REGULATED hapten SEMI-REGULATED | / TRANSISTOR 
REGULATED “a (STAVOLT) (RECTODYNE) — REGULATED 


AUTOMATIC 
BATTERY 
CHARGERS 
FOR EVERY 
TYPE OF 
BATTERY 


See us at I.R.E. Booth No. 2911 
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Engineering hints from Carborundum 


Use KOVAR® Alloy to solve problems in 





sealing to ceramics 


KOVAR, the original 29% nickel, 17% cobalt, 54% iron alloy, was developed for 18 
sealing to low expansion glass, but is now being used extensively for making pressure 
and vacuum tight seals with metallized ceramics of the low expansion type. 

The curves at right show the expansion of KOVAR compared with a representative 
high alumina ceramic body. The expansivity match up to 500 C is very close, and the 


difference in expansion at higher temperatures is closer than with most common 
metals and alloys. 





+ 


(18-8) 
{ STAINLESS-+=4 
STEEL 


B 


+ 


a 


The fact that KOVAR is slightly higher in expansion at elevated temperatures is an 
actual advantage when the ceramic is on the inside of the unit since the resulting joint 
is placed in compression. The degree of compression is slight compared with that 
resulting from the use of a metal of higher expansion. 

While a considerable difference in expansivity can sometimes be tolerated with the 
metal on the outside of thick sections of ceramic, this is not the case when the ceramic 
section is thin. Closer compatibility of expansivity, such as is obtained with KOVAR, 
is also required when the metal is on the inside of the ceramic or for sandwich or end 
type seals where both tensional and shear stresses must be kept to a minimum. 

KOVAR alloy is stocked in a variety of sizes of rod, wire, tubing, sheet, cups and eye- 
lets. Your inquiries are invited for prices, technical information and recommenda- 
tions on specific problems. Write Dept. E-31 Latrobe Plant, Refractories Division, 
The Carborundum Company, Latrobe, Pa. 


@ re} 


LINEAR EXPANSION (MILS/INCH) 
oa 


TYPICAL 96% 
§~ALUMINA BODY 
(CARBORUNOUM 
| =1542 — 


a 











en hl |_| 
200 400 600 800 1000 

TEMPERATURE —DEGREES C 
For permanent vacuum and 


pressure-tight sealing...count on 


CARBORUNDUM' 


Hope You'll Stop By Our Booths At The IRE Show 
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WESTON SENSITROL FOR 
MORE RELIABLE CONTROL 


Model 1092—the most versatile, all-purpose 
relay...especially useful in prototype circuitry. 


A truly all-purpose relay, the Weston Model 1092 Sensitrol® 

is serving diverse applications from commercial display to 
production line control. This meter-type relay with magnetic 
contacts is also used for continuous pulsing control and in circuits 
for holding variables such as temperature, voltage and 

light levels within critically narrow limits. 











Simplicity of operation is an important factor in the growing 
popularity of Model 1092. A single adjustment screw controls a 
wide range of accurately repeatable DC values . . . from 

0-50 microamperes, or comparable span of 0-100 millivolts. 
This instrument can be mounted on magnetic or non-magnetic 
panels, thanks to special Weston Cormag® self-shielded movement. 


It can handle up to 100 milliamperes at 120 volts AC or DC 
without chatter. 


Many economies are possible with low-cost Model 1092 — 
another factor contributing to its wide application. Because it can 
be adjusted for an almost infinite number of settings, it 
eliminates the need for stocking a variety of relays in production 
work. 

AC VOLTAGE Call your Weston representative for full information about 
—" “Sensitrol” Relays, or write: Daystrom, Incorporated, 

Weston Instruments Division, Newark 12, New Jersey. 

International Sales Division: 100 Empire St., Newark 12, N. J. 

In Canada: 840 Caledonia Rd., Toronto 19, Ontario. 














Raa, 
i DAYSTROM , incorporated 
a 


WESTON INSTRUMENTS DIVISION 


“Rebiability by.“Design. 
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NEW BINARY 
|e] jecejeliv ic 
eITCiny.«\m 
READOUT 


Translates Direct —Coded Binary- 
to-Decimal and Alpha-numeric 


Self-Decoding. The new Bina-View Digital Readout 
accepts any BCD or teletype code up to six bits, 
does its own translating, and displays the proper 


character. There are no auxiliary translators, re- 
lays, or diodes required. 

Low P . The Bina-View Digital Readout may be 
aie with as little as ten milliwatts per bit of 
signal power. It may be connected directly into 
computers and other electronic equipment. 


Character Storage The Bina-View Digital Readout 
will continue to display the last character entered 
after the signal-input power has been removed. 


Memory and Verification (Optional). When required, 
contact closures may be provided for verification 
Now, with the new Bina-View that the input signals have been properly accepted. 
digital readouts take on an added dimension. Practical. The B'na-View Digital Readout offers 
Here is a readout that operates direct from binary Fracticah ct characters, high even brightness, and 
input, has its own retentive memory, and offers one-plane wide viewing angle. Extremely durable and vibra- 
in-line presentation. Realistically priced and designed with the user tion-free, it is designed for thousands of hours of 
in mind, it is not to be confused with other readout devices on the market. trouble-free operation. 

The Bina-View Digital Readout fills the long-standing need for a fast, accurate, binary operated 

display in the fields of digital computers, missile checkout systems, ground support equipment, etc. 

its ability to operate within a wide range of binary codes makes it the most versatile readout available today. 


IEE INDUSTRIAL ELECTRONIC ENGINEERS, Inc. 


Engineers & Manufacturers of Fully Automatic Systems & Digital Readouts 
5528 Vineland Avenue, North Hollywood, California 


Prices start at $50.00 each 





Representatives in 
principal cities 


to: 
> 
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TIPS ON 
SELECTIVE PLATING 


Versatile Put-On Tool 
Proves Money Saver 


in Design and Electronics 


With the advent of the| [ : SEMICONDUCTORS 


SELECTRON Process, se- | COPPER OXIDE 
ective plating, a technique AND SELENIUM 





where stability 
and miniaturization 
are primary 








formerly limited to the hob- 
by shop, has now come of | 


138 


age. 


SELECTRON is now be- 
ing used in field repairs, in 


R & D, and in light manv- | 


facturing. Typical applica- 
tions include gold or 
rhodium plating of printed 
circuits, silver plating of 
bus bar and electrical con- 
tacts, repair of flanges on 
wave guides, precision fit- 
ting of bearings for elec- 
tromechancial devices, and 
improvement of solderabil- 
ity of stainless steel, alumi- 
num and semi-conductors. 











sistor tabs and for gold 
plating of capacitor leads. 
One ever-expanding use 
for SELECTRON is for 
prototype work. SELEC- 
TRON units—occupying 
only the area of a desk top 
— are currently electro- 
depositing almost any plat- 
able metal or alloy, from 
antimony to zinc, upon any 
| conductive basis material. 


An information-packed 8- 
|}page booklet on its many 





Automated SELECTRON | advantages is available on 
installations are finding |request from SELEC- 


use in production plating 
on isolated areas of tran- 


TRONS, Ltd. 520 Fifth 
Ave., New York 36, N. Y. 


1.R.E. *N.Y.C.—Booth 4431—Western Metal Exposition, L.A.—Booth 741 
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Write for 
Free Bulletins 


Dept. 20 


INSTRUMENT RECTIFIERS 
RING MODULATORS 
HIGH-VOLTAGE RECTIFIERS 
VOLTAGE REGULATORS 
SWITCHED RECTIFIERS 
CHOPPERS 

SPECIAL PURPOSE UNITS 
LIST PRICES FROM .42c 


5 COPPER OXIDE CELL STYLES FROM 
.080" to .500" DIA. ACTIVE AREAS .0012 to 
-125 SQ. IN. 


SELENIUM CELL SIZES FROM .080" round 
TO 2" SQUARE. .020" TO .045" THICK. 


ete]. FN. pas Sy \-lel. 7 wae). ii --) 
LINCOLN, NEBRASKA 
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The Avnet System 


Creates a new Concept of Service —“Locational” 


Avnet penetrates the intricacies of supplying the one right solution to your electronics 
requirement by creating a totally new Concept of Service. LOCAL plus NATIONAL 
becomes LOCATIONAL. 


Only Avnet’s giant NATIONAL network gives 
you these benefits: 


1. Competitive prices. 


2. Crews of highly trained field men, in constant 
seminar with the manufacturers. 


3. One of the country’s largest, best-balanced 


Only Avnet’s strategic LOCAL Service Centers 
give you these benefits: 


1. Immediate Delivery. 

2. Sales Engineers living, working next door, 
personally acquainted with your localized needs. 
3. On-the-spot quality controls, inspections, 
checking for steady positive maintenance of uni- 


inventories. formity standards. 


4. Instant activity, if needed, from any or all 4. Complete nearby assembly facilities for your 


of eight major Avnet Service Centers and Connector Prototype and emergency require- 
Stocking Facilities. ments. 


For the first time in the Industry, Avnet combines these 2 groups of benefits. A new 


concept—and a new word—is formed. Avnet has not |, but 8 Headquarters. When you 


contact your Locational Avnet Service Center, you have automatically contacted 8 major 
sources of supply. 


AVNET &) 


Avnet Service Centers and Stocking Facilities: Los Angeles, Cal. + Sunnyvale, Cal. - Seattle, Wash. + Salt Lake City, Utah + Chicago, Ill. 


THE AVNET SYSTEM 
Men / Methods / Materiais / Management 
AVNET ELECTRONICS CORP. 


+ Dayton, Ohio - Westbury, L. 1. + Burlington, Mass. 


Avnet distributes from its stocking facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS, GREMAR CONNECTORS, RHEEM SEMICONDUCTORS, 
ELECTROSNAP & HETHERINGTON SWITCHES, CLARE RELAYS, ROBERTSON SPLICE & CONNECTOR CASES, BABCOCK RELAYS, KING SUBMINIATURE HI-TEMP 
CERAMIC CAPACITORS, TIC PRECISION TRIMMERS, U.S. SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, MICRODOT CONNECTORS, SPRAGUE CAPACITORS 
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The rolling characteristic of round objects—the principle 
of the wheel—was probably discovered by primitive man 
watching a stone roll down hill or having a log roll under 
his foot. The first application of this principle is lost in 
antiquity. Yet today, countless centuries later, the prin- 
ciple involved remains absolute, fundamental and inviolate. 


The discovery of such principles was the foundation for 

Typical of the dependability engineered into every 
North Electric product, the North 100 and 200 Series 
the application of principles rather than theories, on the Relays have a record of dependability established over 
billions of operations in countless applications. Bas- 
ically “Telephone Quality” Relays, the North 100 and 


the science of engineering, since engineering is based upon 


use of proven truths rather than hypotheses. 


As surely as this stands as a basic engineering philosophy, 290 are fast acting, multi-purpose relays—the 100 


: ; ' ; Series for general duty application, the 200 Series 
so then does sound engineering result in products and equip- for heavy duty applications. 


ment that have one thing in common—dependability! For detailed specifications on these relays, write 


ELECTRONETICS DIVISION 


SEE US IN BOOTH 2125 NORTH ELECTRIC COMPANY 


AT TNE the Show 143 S. MARKET ST., GALION, OHIO 
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POLARAD 


MICROWAVE 
GENERATORS 


500 mc to 50,000 mc 


~~ 4 
Orem mew ,¢ 
ys 





Mail This Card 
= 


POLARAD ELECTRONICS CORPORATION: 12345678 


wat 


Please send me information and specifications on 

C] Model PMR [) Model PMX 

(1) Model MSG-1 1) Model CSG (rosanan) 
[J] Model MSG-2A [] Model PMK 

1) Model MSG-34 (1) Model EHF (generator) 


(1) Model KSS © Model EHF (source) 
(C1 Model R Receiver (see reverse side of this page) 


OR Maes 


My application is 











DON'T MISS POLARAD AT THE IRE SHOW 
Booths 33013307 = 




















DETECTS AND MEASURES: 


Antenna patterns 
Field intensity 
R-F power 

R-F noise figure 


Filter characteristics 


Leakage and interference 


Bandwidth of microwave cavities 
Attenuation 

insertion gain and loss 

Relative power differences 
between fundamental 

signal and harmonics 





Postage 
Will be Paid 
by 
Addressee 


BUSINESS REPLY CARD 
First Class Permit No. 18, Long Island City 1, N.Y. 


POLARAD ELECTRONICS CORP. 
43-20 34th St., Long Isiand City 1, N.Y. 


No 
Postage Stamp 
Necessary 
If Mailed in the 
United States 








O 
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Now — one basic instrument serves for general 
communications as well as for detection and complete 
quantitative analysis of microwave energy. 


Polarad Model R Receiver accepts all microwave signals: 
AM, FM, CW, MCW and pulse. Power and frequency 
are read directly on front panel indicators. 


It permits all standard forms of signal monitoring: special 
output jacks for audio and video; trigger output to 
reproduce pulse width and repetition rate; recorder 
output to transcribe signals through commercial 
recording equipment. 


Model R is simple to operate, extremely sensitive, highly 
accurate, and is designed for quick, easy inspection and 
servicing. It provides AFC, AGC, and continuous UNI-DIAL 
tuning. Nine interchangeable tuning units cover the 
entire frequency range. A tenth tuning unit is available 


for antenna pattern measurements from 2000 to 75,000 mc. 


DON’T MISS POLARAD 
AT THE IRE SHOW 
Booths 3301—3307 


for specifications. Ask 
your nearest Polarad 
representative (in the 
Yellow Pages) for a copy 
of ‘‘Notes on Microwave 
Measurements”’ 


POLARAD 
ELECTRONICS 
CORPORATION 


é MAIL THIS CARD 


[FREE LIFETIME | 


SERVICE 


Representatives in principal cities 

















Highly Reliable 
HITACHI ‘'SEMI-CONDU 


For Industrial Use 


Switching Transistors and Diodes 


Hitachi semi-conductors provide the 
basis for the excellent capacity 
of the Hitachi Electronic Computer 
HITAC 103. 








sapnenannpnarnan? 
“s 


wo Japan 
mee hed 


hah tek: yg A ae Cable Address & “HITACHY” TOKYO 
' Back of HITAC 103. 
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TRANSISTORS-— Shown here in magni- 
fication is a Mesa transistor with fine 
gold wire. Handy & Harman manufac- 
tures this whisker wire to exact toler- 
ances and highest purity standards. The 
cap is gold plated from Handy & Har- 
man fine gold anodes. Photo courtesy of 
Western Electric. 


™ 


A 


+ 


CAPACITOR CANS —These tantalum 
electrolytic capacitors are completely 
leaktight and highly resistant to corro- 
sion. The containers that are also used to 
seal the liquid and internals are drawn 
from Handy & Harman fine silver sheet. 
Photo courtesy of Fansteel Metallurgical 
Corporation, North Chicago, Il. 


TRANSISTORS, CAPACITORS 
AND COME WHAT MAY 


... just a few of the jobs involving 
HANDY & HARMAN precious metals 


Handy & Harman’s effectiveness in supplying the semiconductor 
and related fields is based on long experience with precious metals, 
coupled with our interest and ability in working closely with 
designers, engineers and manufacturers in the electrical and elec- 
tronics industries. 

These few examples are indicative of our continuing and expand- 
ing activities in furnishing precious metals: gold and silver and 
their alloys in wire, strip and foil; silver powders, flake and paint; 
silver bimetals; silver sintered metals; anodes, etc. The “etc.” is 
our invitation to you to send us any questions you may have 
regarding the applicability of precious metals in your products or 
processes. 

Would you like further information on these and others of our 
precious-metals products? Our Technical Bulletins contain a wealth 
of information and are yours for the asking: 


errr Fk A-4.... Silver Conductive Coatings 
A-2......... Silver-Copper Alloys A-5 Silver Powder and Flake 
A-3..... Silver-Magnesium-Nickel 25 .. Vacuum Tube Grade Brazing 

Alloys 


Your No. 1 Source of Supply and Authority on Precious Metals 


aM 
eed 


HANDY & HARMAN 


General Offices: 82 Fulton Street, New York 38, N. Y. 
Offices and Plants: Bridgeport, Conn. + Chicago, Ill. * Cleveland, Ohio 
Dallas, Texas * Detroit, Mich. * Los Angeles, Calif. + Providence, R. I. 
Toronto, Ontario * Montreal, Quebec 





CAPACITORS — Electrodes in these solid- 
state porcelain capacitors are formed 
from silver paste derived from Handy & 
Harman silver flake. Other types of 
capacitors for high-temperature appli- 
cations have lead wires of Handy & 
Harman Consil 998, a nickel-bearing 
alloy. Photo courtesy of Vitramon, Incor- 
porated, Bridgeport, Conn. 
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equals the ever growing family of CAPITRON® Capacitors 


And plenty doesn’t say enough! Now Capitron adds this silicone rubber encap- 
sulated Wafer Capacitor to its more than 2,500 special capacitor designs, 
available as standard in our line. When your requirements go beyond this... 
we will create a capacitor to fit your requirements. If you're working in advanced 
areas of design—atomic energy, radar, communications and control—there’s 
no need to let ordinary ‘‘off-the-shelf’’ capacitors freeze your design creativity 
. .. you may find exactly what you want in the big Capitron line. From single 
wafers to encapsulated multiple capacitors . . . whatever your choice or require- 
ment .. . you can depend on Capitron products for: 


ehigh resistance to thermal extremes (—65°C to +125°C) FEATURE PRODUCT 

emaximum stability, reliability and longevity with AMPIli-film® dielectric 1961 1 RE SHOW 
echoice of waxdipped, encapsulated or armored types 

Complete information on Capitron Capacitors available upon request. 


@Reg. U.S. Pat. Off. 


CAPITRON DIVISION 
AMP INCORPORATED 


Elizabethtown, Pennsylvania 


Capitron products and engineering assistance are available in Canada through Aircraft-Marine Products of Canada, Ltd., Toronto, Canada 
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EMPIRE’S 


The Empire Devices Model NF-112 
is a compact, self-contained noise 
and field intensity meter...with 
built-in power supply. Using a single 
log periodic pick-up antenna...and 
an impulse generator. ..it enables 
you to measure, quickly and reliably, 
field intensity and RF interference 
over the entire frequency range from 
1-10 KMC. 


The design, reliability, accuracy, 
construction and calibration tech- 
niques employed in the NF-112 have 
been successfully proven through 
many years of field and laboratory 
use in the low frequency companion 
instruments, NF-105 and NF-205. 


Compactness has been achieved by 
housing the basic components (com- 
mon to all frequency ranges) in a 
single unit, and the necessary RF 
circuits in four speedily inter- 
changeable, plug-in tuning units... 
,, avoiding costly repetition of circuitry 


and components. This design ap-. 


For further technical information, 
send for Catalog 604 to: 


FIELD 
INTENSITY 
METER 


1-10 KMC 
One Meter 
One Antenna 


Model NF-112 


proach, together with the use of 
an impulse generator as calibrator, 
has greatly reduced the instru- 
ment’s size, weight, complexity and 
... best of all...lowered the cost 
considerably. 


Model NF-112 measures only 1912” 
x 18%" x 21%" and, including a 
tuning unit, weighs 130 Ibs. Com- 
plete shielding and filtering, plus 
well-tracked tuned circuits achieve 
excellent spurious response rejec- 
tion. A wide band-narrow band 
switch permits optimum sensitivity 
for broad band (pulsed signals) and 
narrow band (CW) reception (AFC, 
of course). Average and peak read- 
ing VTVM (slideback, too). 


For measurements in accordance 
with Specifications MIL-I-6181 C&D, 
MIL-Il-11748-B, MIL-l-26600 and 
MIL-STD-449. 


Plan to attend our next seminar on 
interference instrumentation, details 
upon request. 


i SP 
EMPIRE DEVICES, Inc. 


AMSTERDAM, NEW YORK e 


VICTOR 2-8400 


MANUFACTURERS OF: FIELD INTENSITY METERS « POWER DENSITY METERS ¢ IMPULSE GENERATORS ¢ COAXIAL ATTENUATORS ¢ CRYSTAL MIXERS 
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Visit our Booths 3818-20 at The I.R.E. Show 
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GALLIUM ARSENIDE 





INDIUM “ARSENIDE 


2.MET THERMOELECTRIC MATERIA . 
=n EPITAXIAL GERMANIUM WAFERS 


as 
"a 





EPITAXIAL SILICON WAFERS 


POLYCRYSTALLINE SILICON 












HITCH YOUR 


SOLID-STATE DEVELOPMENT 
TO A MATERIALS 
RESEARCH STAR 


Your profits in the next decade will be greatly benefited by the right choice of supplier of solid-state materials. 


The key question is what criteria to use in making the choice. The simplest, most reliable criterion has to be PAST PERFORMANCE. 


Judged on this basis the Electronic Chemicals Division of Merck & Co., Inc. deserves your attention. In just four short years, it has 
achieved these exclusive major breakthroughs: / 


1958 Float zone, vacuum refined, doped single crystal silicon 1959 Z-Met Thermoelectric materials 
1960 Epitaxial silicon N+ N wafers and Ill-V Compounds - 1961 Epitaxial germanium P+ P wafers 


When you hitch your product development to Merck Visit our Booth #4513, 1.R.£. Convention 
materials research you are enlisting a proved pro- 4 . . ee 

ducer. If you want to be the first to exploit new Electronic Chemicals Division = 
solid-state materials breakthroughs, join the ranks MERCK & CO. Inc. - ranway. new JERSEY Sea 

of Merck customers today. Write, wire or phone your 


Ady 
needs, problems, hopes. RESEARCH and PRODUCTION FOR BETTER SOLID-STATE MATERIALS 
*Trademark 
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From General Ceramics Division of 
INDIANA GENERAL CORPORATION 


FOR FILTER NETWORKS — 
DELAY LINES 


Shell Mounting Bracket 
Nickel Silver 


48 Pitch Threaded 
Ferrite Tuning Slug 


Internally Threaded Plastic 
Sleeve DuPont Delrin® 


Temperature Stable 
Ferramic Cup Core with 
Precision Ground Air Gap 


~~ DuPont Delrin® Bobbins in 1, 
2 or 3 Sections 


Mounting Base Plate 


| a Tin Plated Brass 


o°c 10°C 20°C 30°C 40°C 50°C 
+1.0 


+0.5 


0.5 


1.0 
Typical Curve for a TC-1-03-250 Cup Core 


FERRAMIC® Cup Core Assemblies with Unmatched Stahility 0° C to 90°C 


(International Series) 





Now, a complete line of in-stock cup core assemblies designed 
for electronic coil applications requiring inductance and 
permeability having exacting temperature stability and linearity. 


FEATURES THAT PAY OFF IN 
PERFORMANCE AND COST 
@ Seven sizes from stock .599” to 1.425” O.D. 
@ Frequencies — 1KC to IMC 


e 'Q” values to 750 


The high “Q” factor exhibited by these temperature compen- 
sated cup cores is engineered to meet the most rigid coil 
@ Standard Gapped Inductance Values 40 to 7 a 
auchaaraamios design requirements. 


e Extreme temperature stability 


TC permeability stable units combine optimum operating 
performance in the smallest possible space providing com- 
plete design flexibility at low cost. 


anata eae For exact recommendations and fast off-the-shelf deliveries, 


sobeniinte write, wire or phone today — ask for Bulletin 28. 


Baronets 2 c= GENERAL CERAMICS 


BOOTHS 1310-16 Phone VAlley 6-5100 * Direct Distance Dialing Code 201 


@ Trimmer for minimum of 12% adjustment 


@ Complete assembly available 








KEASBEY, NEW JERSEY, U.S.A. 


TECHNICAL CERAMICS, FERRITES AND MENORY FROOVC TS 
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CLEANER 
HIGHER 


VACUUM 
FASTER... 


in your system 


Compare these advantages? 


®@ HIGH SPEED: 
1500 liters per second. 


@ HIGH FOREPRESSURE TOLERANCE; 
700 microns Hg. 


® LOW BACKSTREAMING: 
Less than 0.03 mg/cm2/min. 


@ LOW ULTIMATE PRESSURE: 
To 10-10 mm. Hg. in UHV dome. 


® INSENSITIVE TO POWER 
AND WATER VARIATIONS. 


® REQUIRES ONLY 10 C.F. M. 
MECHANICAL BACKING PUMP. 


STAINLESS 
STEEL BODY 


FIRMLY ANCHORED JET 


SILVER SOLDERED 


a” COOLING COILS 


4 STAGE 
FRACTIONATING 
JET ASSEMBLY 


CAST-IN 
HEATER 


REFLECTOR 


The new HS6-1500 fractionating diffusion pump is 
guaranteed to out perform any other 6 pump 

on the market. Compared with its predecessor it offers 
greater convenience, less maintenance, 

and lower cost operation. 


The new model HS6-1500 costs only $525.00. 


Send for our free catalog containing speed curves, or order your new HS6-1500 pump today. 


PUMPING SPEED LIT./SEC. 


INLET PRESSURE TORR 


1, DC704, Baked Out Stainless Steel 
Dome, Metal O-Rings, Liquid Nitro- 
gen Cold Trap. 

2. DC704, Metal O-Rings, Stainless 
Steel Dome. 


March 10, 1961 


See the BEST in 

High Vacuum Equipment 
I.R.E. Show, N. Y., 4th Floor 
Booth 4425-4427 


NRC 


EQUIPMENT 
CORPORATION 


10°? io" 


3. DC704, Neoprene O-Rings, Mild A Subsidiary of National Research Corporation 
Steel Dome. 


, 160 Charlemont Street, Dept. 4-C 
4. Narcoil 40® Neoprene O-Rings, Newton 61 manatee 
Mild Steel Dome. . 
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imnter-industry 


CONFERENCE ON 
ORGANIC 
SEMICONDUCTORS 


co-sponsored by Armour Research Foundation 


of Illinors Institute of Technolog y 


and etectronics , 0 McGraw-Hill publication 


April 18 and 19, 1961, Tuesday and Wednesday 
the Terrace Casino, Morrison Hotel, Chicago 


Technical sessions on the present state and future potential of organic 
semiconductors in the electronics, chemical, and semiconductor industries. 
Co-Chairmen: James J. Brophy 
Physics Research Division, Armour Research Foundation 
and William W. MacDonald, Editor of electronics, a McGraw-Hill Publication 
For advance registration information, contact Robert B. Brausch, 
Conference Secretary, Armour Research Foundation 


10 West 35th Street, Chicago 16, Illi 
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DYNAMIC TESTING OF RADAR SYSTEMS 


@ in production 

@ in the field 

@ ground-based and airborne 
— complete simulation of 
all parameters with 
DYMEC RADAR 
SIMULATOR SYSTEMS 
@ simulation of 

radar signals— 

in motion, static 

tests, doppler 


The DY-5130, typical radar simulator 
system, speeds and simplifies factory 


effects. otc) i and field test of cw-doppler radar 


equipment, simulates relative range, 
direction and velocity of target. 


all made real and usable 
to meet any testing requirement 


Dymec Radar Simulators evaluate operational readiness of missile and ground-based radar equipment by pre- 
cisely duplicating signals encountered under actual operating conditions. 


Through the use of serrodyne modulation techniques, Dymec provides stable test signals to monitor and main- 
tain radar equipment. Frequency offset, simulating a doppler shift, is accomplished by applying a sawtooth 
voltage, precisely controlled in frequency, to a traveling wave tube helix. Clear spectrums with offsets of up to 
500 KC are available. Dymec Radar Simulators provide the check-data you need before the fact of operation. 


An efficient technique for increasing radar and communication range depends on coherent detection and employs 


extremely stable frequency sources. Dymec has developed both open and closed-loop frequency generation and 
stabilization circuits for testing such coherent systems. 


Dymec offers versatile radar simulator systems made up of signal-generator/modulator assemblies using field- 
proved techniques developed by Hewlett-Packard. Application of these techniques by Dymec permits simulation 
to a high degree of accuracy of the many types and combinations of modulated signals produced by today’s radar 
systems. Flexibility and high-performance are the standards ready to serve you today, whatever your requirement. 


Describe your problem to your nearest Dymec/Hewlett-Packard representative or direct to Dymec. 


DYNEC kf 


A Division of Hewlett-Packard Co. 


See us at I.R.E. 
Booths 3019-3020 
Dept. E-310 
395 Page Mill Road, Palo Alto, California * Telephone: DAvenport 6-1755, Area Code 415 TWX-117-U 
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Because military reliability 
isn't always the best answer, 
CBS Electronics brings you 
“instrument quality” tubes 


Your advanced industrial electronic equipment calls for 
tubes designed for industrial service ...not tubes engi- 
neered specifically for military, airline, and mobile applica- 
tions. With this in mind, CBS Electronics has designed, 
manufactured and tested a line of “instrument quality” 
tubes offering unusual advantages of stability and long life. 


Although these CBS Instrument Tubes are engineered for 
industrial service at minimum cost, they are not just reliable 
military tubes less shock and vibration controls not re- 
quired. They incorporate characteristics controls proved 
important to instrumentation, industrial control, broadcast, 

> iCé > Ta ) 1° . . ae > ays y ics. é ue) > “12 
medical electre nics, nuclear electronics, and commercial Sats Giteesietaah ada daahien eabbetahals 
sound applications. base pins for high conductivity 
Upon request, CBS Instrument Tubes can also be supplied 
with special characteristics controls for particular applica- SELECT FROM THESE 
en } P PI INSTRUMENT TUBES BY 
tions. CBS ELECTRONICS 
Note the features of CBS Instrument Tubes. Check the 
types now available from stock. Order them now from your 


. ; ; CBS 7728 Stable medium-mu twin 
local sales office and test them in your designs. triode replacing 12AT7. 


CBS 7729 Stable high-mu twin triode 
UNIQUE FEATURES: replacing 12007 
: CBS 7730 Stable medium-mu twin 
e@ 10,000-hour warranty — e@ stable characteristics triode replacing 12AU7. 
@ tighter test limits _@ extensive life tests* @ coil heaters CBS 7731 Stable vhf triode-pentode 
aes r replacing 6U8. 
@ maximum value and performance per dollar 
for critical sockets CBS 7732 Stable high-gain r-f pen- 
sectlls ob ne tode replacing 6CB6. 
nclude unique 100-hour life assurance tests, comprehensive 1000-hour ° 
life tests, 5000-hour informational life tests. F CBS 7733 Stable high-perveance 
video pentode replacing 
12BY7A. 


Watch for more “instrument quality” 
CBS ELECTRONICS cate pn eames 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
Tubes © Semiconductors 
Audio Components @ Microelectronics 


Sales Offices: Danvers, Mass., 100 Endicott Street, SPring 4-2360 * Newark, N. J., 231 Johnson Avenue, TAlbert 4-2450 ¢ Melrose Park 


Illinois, 1990 N. Mannheim Road, EStebrook 9-2100 « Los Angeles, California, 2120 §. Gatiield Avenue, RAymond 3-9081 * Minneapolis, Minnesota, 
The Heimann Co., 1711 Hawthorne Avenue, FEderal 2-5457 * Washington, D. C., 1735 Desales Street, N.W., EMerson 2-9300. 





FOR MILITARY 
& COMMERCIAL 
SYSTEMS... 


COMPONENTS FROM 


where rotation has been 
a science for 20 years! 


At EAD, rotation has been a science since the 
early days of electronics... 20 years ago... when 
EAD first specialized in the design and produc- 
tion of miniaturized rotating electrical equipment. 


For the designer of military or commercial sys- 
tems, this experience combined with EAD’s single- 
minded insistence on constant product improve- 
ment, means a line of standards and specials to 
meet the most critical of today’s demands. 


EASTERN AIR DEVICES, Inc. 
A DIVISION OF NORBUTE CORPORATION 
397 Central Ave., Dover, New Hamsphire 


Send us your specifications. Let us submit our proposa/ 
without obligation...Our service is as reliable as our products! 
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MOTORS 


Fractional, sub-fractional. Induc- 
tion and hysteresis types with as- 
sociated gear reductions. Available 
in 50, 60, 400 cycles, single, dual 
and variable frequency, dul volt- 
age. Single-, two-, three-phase 
operation. Horsepower from 
1/3500 to 2. Dia. from 1” to 6%”. 


ALTERNATORS 


From 1” to 6%” diameters. Power 
to 1000 VA. Wide frequency range. 
Low harmonic content. Sine waves 
with maximum 2% total distor- 
tion. Single-, dual- (sine-cosine), 
three-phase. Dual frequency units, 
for special applications, produce a 
combination of frequencies. 


SERVO MOTOR 
GENERATORS 


Avail. in Sizes 8, 10, 11, 15 & 18. 
Damping servo motor generators 
(tachometers) and temperature 
compensated, integrating tachom- 
eters — supplied as tachometers 
only or with integral servo drive 
motor. Special voltages, scale fac- 
tors and different compensation 
characteristics can be provided. 


SERVO MOTORS & 
INERTIALLY DAMPED 
SERVO MOTORS 


The basic actuating devices in AC 
automatic control systems. Pro- 
vide dynamic response, reliability 
in extreme environments and high 
efficiency. Supplied with leads or 
terminals, with special voltage and 
power ratings and with precision 
gear heads for any reduction ratio. 
Sizes 8, 10, 11, 15 & 18. 


BLOWERS & FANS 


Light weight centrifugal blowers, 
ring mounted fans and vane axial 
fans. Capac. to 1000 cfm. Special 
designs available for high static 
pressures. Single, double ended, 
50, 60, 400 cycles, special frequen- 
cies and variable frequency (50- 
450 cycles, 360-1600 cycles, etc.). 
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NEW THIS MQNTH- 300 kc/60 ips 


See it at the IRE Show 
Booth #3243 


NEW Greater dynamic range 


MINCOM 200 cps to 300 kc at 60 ips 


All-transistorized “card system” modules 
Model G-100 eg ig i 
n 
Recorder- and Direct recording/reproducing 
Reproducer 14 tracks—one rack 


@ Lower power requirements 
Write for brochure i> >> 


g , 
Ey ..» WHERE RESEARCH IS THE KEY TO TOMORROW 
. ag 


Sas 7 <eO 


MINCOM ovvision Minnesota finine ano [Yfanuracturinc company 


2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA ¢ 425 13th STREET N.W., WASHINGTON 4, D. C. 
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PHILIPS GM 5639 





wv 


(ext. mice.) (car ) 





xX =- VY 


oscilloscope 





cw) 


45¥ 





af 


GM 5639 


G) pe Li F<, electronic measuring 


Sold and serviced by Philips Organizations all over the world 


Further information will gladly be supplied by: 


N.V. Philips’ Gloeilampenfabrieken, EMA-Department, Eindhoven, the Netherlands 


For Canada: Philips Electronics Ind. Ltd., 116 Vanderhoof Ave., Toronto 17, Ont, 


electronics 





le - Ve curves 


of a transistor 


Phase measurement 
with special graticule 


Comparison of _ 


‘ 3 frequencies eee * 


la - Va curves 
of a tetrode 


@ The amplifiers of type GM 5639 have a relative phase 
shift of less than 2° for frequencies up to 1 Mcs. 

@ Phase balance can be obtained at any frequency within 
the bandwidth. 


Due to these features curve tracing without any distortion as well 
as accurate phase measurements can be carried out. 


The time base with its sensitive and stable triggering permits of 
the oscilloscope also being used as a general purpose instrument. 


Thus it is suitable for a wide range of applications in industry and 
research, especially in semiconductor and power-current techniques, 


Characteristic Features 

Both amplifiers 

Bandwidth : 0-1 Me's 

Sensitivity : Y-amplifier 100 mV/cm, X-amplifier 200 mV/cm 

Attenuation : up to 50 V/cm adjustable in 9 calibrated steps (accuracy 
+ 39%) and continuous |:3 

Relative phase shift less than 2° for frequencies up to | Mcs. 


Time base 


Sweep speeds: 2 ys/cm- 100 ms'cm adjustable in 8 calibrated steps (accuracy 
+ 5%) or continuously up to 600 ms/cm. 

Triggering facilities: internal or from an external source for pulse repetition 
frequencies up to | Mcs. 


Adjustable triggerstability. 


C.R.T. 


10 cm flat-faced tube with 2kV acceleration voltage. 
Different graticules for curve tracing and phase measurements are supplied, 


instruments : [TAZ Eee SEG 





PHILIPS 
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Exclusive new subminiature DIALPOT’ 


158 


for printed circuitry gives instant 
answers to three basic questions 


APD Cp At one quick glance, this plug-in subminiature pot answers the questions: Where is 


Sveral length the slider? At what angle is the pot set? At what percent of voltage is the pot set? 
" in€luding 4 


dial, exclud- SY The dial is calibrated with equal graduations from 0 to 10 in the 300° winding angle. 


| ‘ . : r ‘ ‘ 
ape. Rig agg As an index, there is a scribe line on the base. Mechanical rotational stops are 


standard. The brush is phased so that the ‘‘0” graduation on the dial is in line 
with the scribe line at 0° functional rotation. Terminals are located on a stand- 
ard .1 inch grid, as used in printed circuitry. Terminal numbers are clearly 
marked. Dissipates 1 watt at 40°C. Independent linearity (above 500 ohms.), 
+3%. Meets MIL-R-19 and other specifications as applicable. Standard re- 
sistances: 50, 100, 500, 1K, 2K, 5K, 10K, 20K. Write for Bulletin APD-261. 


WATERS MANUFACTURING, INC. - WAYLAND - MASS. 


POTENTIOMETERS + COIL FORMS + POT HOOK® PANEL MOUNTS + TORQUE WATCH® GAUGES + TORQUE CALIBRATORS + OSCILLOSCOPES 
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RELIABILITY 
For the ultimate in— REPEATABILITY 
SUPERIOR PERFORMANCE 


Amplitude |: 
Response 


Curve *°\¢ Input Magnetic Modulator 


Type No. IMM 487-4 


Subminiature “MAG MOD’’® featuring high 
input signal sensitivity and high AC output 


impedance. Male or female mounting. 
# (20 K Ohm 
Load) 





Specify Ns Amplitude 


Response *|§-—~ Input Magnetic Modulator 
"MAG MOD" 


— a Type No. IMM 495-8 


Subminiature “MAG MOD’® featuring wide 
band width, multiple signal input circuits, 
extreme zero stability from —65°C to 
+135°C, low null amplitude or noise level. 
Mounting available male or female. 


Amplitude | ; 
Response 8 Input Magnetic Modulator 


Curve ; Type No. IMM 504-5 


Subminiature “MAG MOD’’® featuring low 

input and output impedance, resistance vs. 

temperature compensated input, extreme 

zero stability, repeatability and insignificant 
(5 K Ohm oo Supplied with male or female 
Load) ounting. 


MAGNETIC 


MODULATORS fee 


IMM 495-8 


Input Magnetic Modulator 
Type No. IMM 562-1 


Subminiature ‘MAG MOD’’® featuring 4 KC 
carrier operation, wide frequency band width, 
high output impedance and voltage range. 
(100 K Ohm Mounting male or female. 
Load) 







IMM 504-5 


IMM 556-5 








COW OW, 


aon / Input Magnetic Modulator 


Curve LAI Type No. IMM 561-1 


Subminiature “MAG MOD’’® featuring low 
carrier energy level operation, very wide fre- 
quency band width, wide output operating 
range, minimum size and weight. Mounting 
male or female. May be mounted directly on 
printed circuit boards. 





IMM 562-1 


Amplitude .\s y i 
Reepense | Input Magnetic Modulator 


Curve 2) 7 Type No. IMM 556-5 


Subminiature ‘MAG MOD” ® featuring high 
frequency carrier operation (35 KC), flat con- 


IMM 487-4 struction for printed circuit mounting, low 
output impedance and clean output funda- 
mental frequency wave form. Mounting sup- 


plied male or female. 





OTF ile lal ve Mace] mm—1] olaaliall-taela—) 
Ori coil at -t-1-laalolil-t-mr-lalo Ml adalah a-1o Ml @ii colli h al @t- tae Ml @folabdle | la-talolal— 


New miniature designs of these reliable ‘‘MAG MODS’’® make 
them ideal for incorporation into transistorized printed circuit 
assemblies. There is no sacrifice of dynamic response. They 
offer the engineer/designer the solution to problems involved 
in a wide range of data systems where analog circuit opera- 

tions are encountered. To insure complete flexibility, the 


® 1% repeatability throughout entire service life 

® Negligible hysteresis 

® Faster response time 

® Extreme stability over a wide temperature range 


mechanical mounting on any ‘‘MAG MOD” may be modified 
to conform to your particular packaging requirements. 


GENERAL MAGNETICS «- INC 
135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S. A. 





® Infinite service life 
® Extremely lightweight — compact design 


{Sih See reverse side 


for specifications 


"MAG MOD’ wintodunized 


MAGNETIC MODULATORS 


TYPE NUMBER IMM 487-4 IMM 495-8 IMM 504-5 IMM 562-1 IMM 561-1 IMM 556-5 
Excitation Carrier Voltage and Frequency — 115 V @ 400 cps 115 V @ 400 cps 115 V @ 400 cps 2.5 V RMS @ 4 KC 1.0 V RMS @ 10 KC 6 to 10 V RMS @ 35 KC 
Control Signal winding DC Resistance winding No. 16200 onme Siena windne NO} 660 Gnms 1000 ohms hin 6 im 200 ohms 5000 ohms 
input Control Sign doncotd _tas Winding. (both Ce in Series) 0 to +100 na 0 ~ +  1¥ bipolar 0 to +400 pa 0 to +400 wa 





3 V RMS @ 400 to 1 V RMS @ 400 cps 0 to 1.5 V RMS @ 400 cups 0 to 6 V RMS Oto3VRMS@4KC 0 to 1.8V RMS @ 35 KC 
Amplitude Modulated AC —— i Phase ans @ 400 coe Phas ; Reversing 3 Phase Reversing @ 4000 cps Phase Reversing Phase Reversing Phase Reversing 
Differential Gain RMS my a so we/ee 4.2 mv/na 
ac Out / ua Signal In 100 mv/ya 15 mv/ya 10 mv/ya 200 mv/ya v/ mi 


Null Amplitude (Noise Level) mv RMS 25 mv RMS Maximum 5 my RMS Maximum _10 mv RMS Maximum x ___10 (0 mv RMS Maximum 20 mv RMS Maximum 
Output Impedance Approx 30 K ohms __1600 ohms Approx “40. K “ohms 900 ohms Each Output Wind. 


External Load (Suggested) A, Approx 20 K ohm: $ __ Approx 10K ohms _ Approx 5Ko ohms pproy ni 1000 ohms Each Output Wind. 
Wull Drift (in — of Input Less than +0 25 ua Less than +0 25 ya +1 ua Maximum +0.5 wa Maximum 
ignal) —65°C te +135° c Over Temp. Range Over Temp. Range 


+2 ya Over Temp. 

Over Temp. Range Over Temp. Range Over Temp. Range Range 

Hysteresis (% of Input ‘Control | Signal) 0.5% Maximum 0 5% Maximum | 0.5% Maximum = 0.5% Maximum 0 5% Maximum 
am: PAO SATE RG EIS Ee aS are Th 

% Ee eed Envelope Y aapereaaeabac Approx. 25% on Harmonic) ‘Approx 30% (3rd Harmonic) Approx. 15% (3rd Harmonic) Less Than 10% Approx. 5% (3rd Harmonic) 


. Overall Dimensions (in Inches) 1% x 1% x Ve ™% x c1x 1 ip, 11/16x1x% 7/16 x 1% x 1¥a 


Type of Mounting 4-40 Studs or Inserts 4-40 Studs 0 or Inserts 4-40 Studs or inserts 4-40 Studs or Inserts 2-56 Studs 


Weight in Ounces Approx 1 25 


Holes or Studs 
Approx. . Approx. 1.1 0.75 a 6 


0.01 sec for 15 c 20 cps for 10 K ‘Sig Source imp. 5 cps for 1K Sig “Source Imp 70 cps for 10 K Sig Source imp. mp. Corner Frequency 2 KC Corner “Frequency 200 cps for 
Response Time (Band Width cps) Sig Source imp. 25 cps tor 20 K Sig. Source Imp. 10 cps for5K Sig. Source Imp. (Time Constant Approx. 2 Milli- _ tor Sig. Source imp. 600 ohm Signal Source Imp 
12 cps Corner Frequency) (Both Sig. Windings in Series) 20 cps for 10 K Sig. Source Imp. Seconds) of Approx. 6 K ohms or 1000 cps for 5 K Source 


Magnetic Multiplying Modulator Model MCM 515-1 


The MAGNETIC MULTIPLIER is a This expression, which defines the fundamental principle of the four quadrant 
miniaturized magnetic modulator MAGNETIC MULTIPLYING MODULATOR, can be clearly illustrated by linear trans- 
specifically designed to deliver an fer response we ee ve ae at ns cee pane aio sail 
ais oad voltage E. as a function of alternating supply . 

analog output voltage which is the age Es with control DC signal voltage Ec as a parameter. 
continuous product of two vari- istrating é f 

; t O f th (2) Load voltage E. as a function of control DC signal voltage Ec 
able inpu' voltages. One of ese with alternating supply voltage, Es as a parameter. 
is an excitation voltage which va- With linearity response curves held to within approximately 1 to 2% of theoretical 
ries over a pre-determined range; straight lines, the product accuracy of the fundamental equation will be within 
in this case, 0 to 1 VRMS 400 cy- 2 to 5% of the theoretical product. 
cles per second. The other signal 
is a DC current which varies be- 
tween 0 and +400 ua. The output voltage is 400 cycles SPECIFICATIONS MODEL MCM 515-1 Response 
AC, and is always mn phase or 180° out of phase with Variable Excitation Carrier Variable AC Signal Curve 
the variable excitation or fixed reference, i.e., in phase Voltage and Frequency 0 to 1 V RMS 400 cps 
when the variable amplitude Sueteel Signet Winding OC Signal Wieding ira 
DC signal is positive, and aaa nal Range ma ae +400 v4 Figure 2A 
180° out of phase when the = = = 194 


. Amplitude Modulated 0 to 0.9 V RMS 

DC signal is negative. The | | AC Output Range @ 400 cps Phase Reversing 
general schematic is illus- a Null Amplitude (Noise Level) 5 mv RMS 

trated in Fig. 1. The rela- > ( S my RMS at Max. AC Excitation z 


tionship between variable 2 Suto wcotenee F Aoprex. 3200 chms — 
alternating supply signal :  Z - —e “en Approx. 25 K ohms iceuee 

: : + 
voltage E,, variable direct > 8 Signal) -e5°C to +-135%C aad aatamaamas Curve 
current control signal E, sll i Hysteresis (% of In 

; put 

and the alternating load Control Signal) inn 

: 3 . % Harmonic Distortion In O44 
oe EL onde a cated Ly Output AC Modulated Envelope paces xy Figure 2-B 
~ - wave amc is Cenote Overall Dimensions (in inches) 27/32 x 27/32 x 13/16 

y the equatio Figure 1 Type of Mounting 4-40 Insert or Stud 

E.. = Constant « E. x E.. Weight Approx. 1 Ounce 


ywesn® 


~ wees 


SALNOWe 


~ 


PARAMETER 4 


Amplitude ; 





Typical “‘Mag Mod’’® Applications— Circuit applications for MAGNETIC MOD- 
ULATORS include algebraic addition, subtraction, multiplying, raising to a : Cin 6 eis eee 
ole) {-lgmmovolalaceliiial-Mm- Lin) *)ihil 1am 4-11 Pal -cenal-lal(er-] Molale)e)e\-1ame-10)F-Te-1r01-10] als mm DOME ce) : « Brochure 102 on “MAG 
fundamental frequency conversion, filtering and low signal level amplification. MOD” Miniaturized 


Magnetic Modulators 
Consult General Magnetics — For magnetic amplifier components of proven 


reliability. These dependable instruments are widely employed in automatic 
flight systems, fire control, analog computers, guided missiles, nuclear equip- 
ment, antennas, gun turrets, commercial power amplifiers and complete con- 
trol systems. Miniature, subminiature, standard and customized types available. 


and Magnetic Multiply- 
ing Modulators. Please 
address inquiries on 
company letterhead. 





GENERAL MAGNETICS «- INC 


135 BLOOMFIELD AVENUE, BLOOMFIELD, NEW JERSEY, U.S:A 








[] 1. ANALOG COMPUTATION 

IN ENGINEERING DESIGN 
A practical working reference for solving 
problems in engineering design using mod- 
ern analog computers, Shows how to apply 
computers to a wide range of industrial 
fields—nuclear reactors, chemical processes, 
process control, and more. By A. E. Rogers, 
Electronic Assoc., Inc.; and T. W. Connolly, 
Sperry Gyroscope Co. 450 pp., 275 illus., 
$16.00 


[] 2. DIGITAL COMPUTER FUNDAMENTALS 

Describes the principles of electronic digital 
computers and shows how, when and where 
they may be used most effectively. Covers 
the major sections of the computer and re- 
lates each with the entire system and with 
other components. By T. C. Bartee, M.I.T. 
335 pp., 131 charts, tables, and illus., $6.50 


[] 3. NOISE REDUCTION 

Nineteen experts discuss the principles and 
applications of noise-reduction to help you 
more fully understand important develop- 
ments in this field. This book provides a 
dependable reference to today’s complex 
acoustical problems. Edited by L. L. Bera- 
nek, M.1.T. 752 pp., 399 illus., 61 tables, 
$14.50 


[_] 4. ELECTRONICS AND 


NUCLEONICS DICTIONARY 

An illustrated reference giving up-to-date 
definitions, abbreviations, and synonyms 
for over 13,000 terms used in television, 
radio, radar, industrial electronics, medical 
electronics, avionies, space electronics, nu- 
clear science, and nuclear engineering. By 
N. M. Cooke, Cooke Engr. Co.; and J. Mar- 
kus, MeGraw-Hill Book Co. 542 pp., 452 
illus., $12.00 


[] 5. INDUCTION HEATING 
Coil and System Design 

Just Out. Outlines the practical procedures 
required to design coils, power systems, 
and generating equipment for use in typi- 
cal applications of induction heating. Tells 
how to design, build, and test induction 
heating equipment. By P. G. Simpson, 
Redifon, Ltd. 308 pp., 169 illus., $11.50 


C] 6. WAVE GENERATION 
AND SHAPING 

A detailed engineering approach that gives 
you the essential features and techniques 
of practical wave-generating and shaping 
circuits. Covers linear sweeps, negative re- 
sistance, switching circuits, design criteria, 
and more. By L. Strauss, Polytechnic Inst. 
of Brooklyn. 520 pp., 456 illus., $12.50 


{_] 7. PRINCIPLES OF CONTROL 
SYSTEM ENGINEERING 
Provides a clear explanation of the various 
methods of analysis and design used in 
control system engineering. Covers all ma 
jor phases—from basic mathematics and 
fundamental concepts of feedback control. 
to such modern advances as self-adaptive 
control systems for complex units. By V. 
Del Toro and 8. R. Parker, The City Col- 


lege of N. Y. 686 pp., 393 illus. and tables, 
$14.50 


[] 8. TRAVELING-WAVE ENGINEERING 

An integrated treatment of waves and dis- 
tributed parameter systems, treating such 
“wave” phenomena as transmission line, 
vibrating strings, and acousties. Provides 
an extensive treatment of telephone and 
power system transmission problems, trans 
verse waves in solids, heat conduction, and 
more. By R. K. Moore, Univ. of New Mex- 
ico. 360 pp., 140 illus., $11.00 


[] 9. ANALOG AND DIGITAL 
COMPUTER TECHNOLOGY 

Clear-cut engineering guide to both the de- 
sign and modern uses of the direct-coupled 
differential analyzer and the stored-pro- 
gram digital computer. Treats the computer 
as a tool for solving a wide range of prob- 
lems and covers their design and tech 
nology. Included are recent advances such 
as transistor NOR logic. magnetie core 
storage systems, and others. By N. > 
Scott, Univ. of Mich. 522 pp., 371 illus., 46 
tables, $12.75 
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(] 10. ELECTRONIC CIRCUIT ANALYSIS 
Volume One—Passive Networks 


Just Out. Vital facts and data that give 
you the foundation for clearer understand- 
ing of complex electronic circuits. Helps 
you work efficiently with a-c, d-c, tran- 
sient, pulse-forming, wave-shaping, induc- 
tively coupled, and other circuits. By P. 
Cutler, Orange Coast College, with the as- 
sistance of H. Hoover, U.C.L.A. 452 pp., 
412 illus., $8.00 


C) 11. FIELD THEORY OF 
GUIDED WAVES 

Just Out. Helps you more effectively apply 
basic concepts and mathematical methods 
of analysis to a wide range of problems 
associated with the increasing use of guided 
Waves in today's fields of communications. 
Covers waveguides, transmission lines, 
waveguide antennas, coupling apertures, 
etc. By R. E. Collin, Case Inst. of Tech- 
nology. 603 pp., 220 illus., $16.50 


[] 12. ELECTRICAL NOISE 

Here are the basic facts about electrical 
noise—how it originates in circuits—what 
terms describe it—how to measure it—how 
to design circuits to minimize its undesir- 
able effects. By W. R. Bennett, Bell Tele- 
phone Laboratories, Inc. 270 pp., 105 illus., 
$10.00 


C) 13. RADIO TRANSMITTERS 
Just Out. Presents a working knowledge of 
radio transmitters that will enable you to 
more readily solve problems of their opera- 
tion and maintenance, Covers such phases 
as transmitter components, frequency con- 
trol units, coupling cireuits, color televi- 
sion transmission, applications of ferrite 
circulators, safety precautions—and scores 
of other topics. By L. Gray and R. Gra- 
ham, ITT Laboratories, 452 pp., 408 illus., 
$12.50 
C] 14. ELECTROMAGNETIC FIELDS 

AND WAVES 
Just Out. Authoritative guidance on the 
mathematical methods and basie physics 
essential to a clear understanding of elee- 
trostatiec and magnetic phenomena and 
electromagnetic waves. Covers Maxwell's 
equations, radiation, waveguides, spherical 
radiation, propagation in unusual strue- 
tures, and much more. By R. V. Langmuir, 
Calif. Inst. of Tech. 227 pp., 77 illus., $9.75 


[] 15. ADAPTIVE CONTROL SYSTEMS 

Just Out. Covers the major aspects of the 
theory, design, and applications of feedback 
control systems, with emphasis on adaptive 
systems. Includes information on linear 
and nonlinear controls, identification of 
process dynamics. mathematical techniques, 
etc. Edited by E, Mishkin and L. Braun, 
Jdr., Polytechnic Inst. of Brooklyn. 533 pp., 
379 illus., $16.50 


[] 16. LINEAR SYSTEMS ANALYSIS 

Just Out. Brings you concepts and methods 
for analyzing linear systems by means of a 
mathematical model. Supplies a useful un- 
derstanding of theory as applied to passive 
linear circuits, linear electronic circuits, 
linear servomechanisms, and mechanical 
vibrating systems. By P. E. Pfeiffer, Rice 
Univ. 538 pp., 288 charts, diagrams, and 
tables, $12.50 


(] 17. MATHEMATICAL HANDBOOK FOR 
SCIENTISTS AND ENGINEERS 

In Press. Here is a vast collection of defi- 
nitions, theorems, and formulas—and a 
connected survey of mathematical methods 
useful in engineering and scientific work. 
Each chapter reviews an entire subject or 
area ... and concise tables and boxed 
groups provide easy-to-use coverage. By 
G,. A. Korn, Univ. of Arizona; and T. M. 
Korn. 943 pp., 110 tables. 


[] 18. NONDESTRUCTIVE TESTING 

Just Out. Clearly explains today’s methods 
of nondestructive testing together with the 
advantages and limitations of each. Helps 
you accurately determine the physical prop- 
erties, or nonuniformities in physical prop- 
erties, of materials. By W. J. MeGonnagle, 
Argonne National Laboratory. 457 pp., 413 
illus., 65 tables, $15.00 


[] 19. MAGNETIC TAPE 
INSTRUMENTATION 

Just Out. Presents helpful information on 
use of magnetic tape equipment in instru- 
mentation, data acquisition, and process- 
ing systems. Clearly explains the applica- 
tions of modern data storage and conver- 
sion methods—ineluding their potentiali- 
ties and limitations By G. L. Davies, 
Consulting Engineer. 257 pp., 86 illus., 
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SEND FOR FREE CATALOG 


the 1961 Me- 
jeseribes over 
and bust- 
copy will be 
free of charge. 


Check the box helow for 
Graw-Hill Catalog which \, 
2 oon technical, industria . 
, books of interest 


1e85 
to you promptly 


mailed 





(CD Send me 1961 McGraw- 
Hill Catalog free. 


2 3 


9 10 11 


Address 


13 14 15 


17 18 19 
Company 
For price and terms outside 


U.S... write Me-Graw-Hill 
International 


Position 


McGraw-Hill Book Co., Dept. L-3-10 
327 W. 4 lst St., N.Y.C. 36 


Send me the book(s) circled below for 
10 days’ examination on approval. In 10 
days I will remit for book(s) I keep. 
plus few cents for delivery costs, and 
return unwanted book(s) postpaid. 
SAVE: We pay all delivery costs if you 
remit with this coupon: same return 
privilege. (This offer applies to U.S. 
only.) 


CIRCLE 161 ON READER SERVICE CARD 161 








FOR ALL WIDE-BAND CIRCUITS : 








TV, RADAR, VHF-RADIO WOBBULATOR 


MAIN CHARACTERISTICS Al 1 A 


Frequency range : 0 to 320 Mcs in 3 sub-ranges. 


Wobbulation amplitude : from 0 to + 25 Mcs, 
according to frequency. 


Marker (patented) : continuous scaling 
every 1 and 10 Mcs. 


Output voltage : 0,1 V R.M.S. on a 75 Q load; 
constant level within + 1 dB. 


2 attenuators : 

- by steps of 10 dB from 0 to 70 dB; 
- by steps of 2 dB from 0 to 10 dB. 
Built-in oscilloscope : 

High sensitivity : 15 mV/cm 
Sine-wave sweep. 


For detailed specifications on this instrument, or on 
any other RIBET-DESJARDINS products, apply to : 


/ Inter plans \4ni3 


MEASURE & CONTROL DEPARTMENT, 13-17, RUE PERIER, MONTROUGE [SEINE] FRANCE 
TEL. ALE. 24-40 + - CABLE ADDRESS : PILACELECT - MONTROUGE 


Agencies throughout the world 


North America (Canada) : ELECTROLINE TELEVISION EQUIPMENT INC. Room 114, 5757 Decelles Avenue - MONTREAL 


Other areas : addresses sent on request 
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13 MOVES 
TO RELIABLE 
TRIMMING 


SPECTROL’S FULL LINE of trimming potentiometers 

features 10 of the smallest square trimmers ever made, 

plus the only transistor-size units for solid state circuitry. 

This selection covers almost every conceivable 

application—a sure way to avoid checkmate when MODEL 80 
you need reliable trimmers. 


SQUARE TRIMMER DATA. Models 50 and 60 
measure 4” and 2” square respectively @ humidity 
proofing a standard feature @ available in resistances 

to 100K @ greater surface contact between mandrel and 
aluminum case for better heat dissipation, no external 
heat sinks needed @ dual wiper for positive contact 
under all conditions of shock and vibration. 


SINGLE TURN TRIMMER DATA. Model 80 built 

into TO-9 transistor type case @ measures less than 14” 
in diameter, weighs 1 gram—smallest trimmer on the 
market @ completely sealed against moisture and 
humidity ® resistance element twice as long as ordinary 
trimmers @ designed for complete package encapsulation 
with other printed circuit components @ available in 

3 case styles with resistance range to 20K. 


IMMEDIATE DELIVERY. Your nearby Spectrol 
distributor stocks standard models of trimmers and 
miniature potentiometers as well as other standard Spectrol 
precision potentiometers and turns indicating dials. 

Prices are $6 to $8 in quantities of 1-9 for 

most styles and resistances, 


MORE DATA AVAILABLE. Contact your Spectrol 
engineering representative or drop us a line at the factory. 
Please address Dept. 42, 


ALL TRIMMERS SHOWN ACTUAL SIZE 


ELECTRONICS CORPORATION 


1704 South Del Mar Avenue + San Gabriel, California 
Phone: ATlantic 7-9761 


Adams Court « Plainview, L.1., New York 
Phone: WElls 8-4000 


See the complete Spectrol line at |.R.E. Show—Boeth 1907-09 





SPECIFY 
DKE 


for 
PRECISION 
QUALITY 


COMPONENTS 
of 
, & TUNGSTEN, MOLY, 
SOLUTION ’ : oi 8 
“(RAPID CIRCUIT ETCH) NICKEL CLAD WIRE, 


40 POUNDS | a ALLOYS, KOVAR DKE HYDROGEN 


THYRATRON 
TUBE BASES 


- get the shortest 
etching time with 


The DKE Electronic Bases, Inc. can give you 
immedigte delivery on following bases: 50 
‘ watt, 3303B, 412 Industrial Base, Giant 7 Pin 


Bayonet, 4310 Four Pin Jumbo, Tetrode, Hydrogen Thyratron Bases in 


both Aluminum and Copper up to 6.50 dia etc. All bases to JAN-1A/MIL- 
E-1B and subjected to weights and strength tests. We can also supply 
3 q ‘ bases with moulded inserts, made of Miconel or Resinox material. 
: Call or write for quotations on your specific requirements 


27 Wright Street 
(OKE) ELECTRONIC BASES, INC. Newark 8, N. J. 


Formerly The Engineering Co. Bigelow 3-0800 
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* e&: oF leee LOW COST 
PRODUCTION EYELET MACHINES 


* 6 i - 
Lom cay see | 80 NOT DuUTE 


SS POUNDS 





Wherever Hunt Etchants are used production rates jump. 
HUNT R.C.E. (Rapid Circuit Etch) is a fast acting, specially bal- 


| 

; < gaeeath> ; 

anced etchant for printed circuit board production. 
HUNT S.C. E. (Solder Circuit Etch) is the only prepared product 


formulated to etch solder-plated boards at room temperature electronic needs. Used by leading makers of PW boards 
without attacking the solder. 


f ; ‘ - : 
Send for: R.C. E. TECHNICAL BULLETIN 1 & 1A | se re ee ene gna - a “es 

S.C. E. TECHNICAL BULLETIN 2 | ets, from smallest sizes to 344”. Best value on the market. 
Hunt Etchants are now manufactured on the West Coast. 


W. specialize in production machines for electrical and 


Model 101 air-operated machine automatically adjusts to 
various thicknesses. Cuts damage when setting plastics, 


PHILIP A. HUNT COMPANY ceramics, PW boards, glass, leather, etc. 
PALISADES PARK, N. J. 


— FREE suttetin no. AEITOO 
BRANCHES IN PRINCIPAL CITIES < 1 Solve your eyelet machine problems fast — Write today. 
in Canada: Philip A. Hunt Company (Canada) Ltd. 2 | @ 
207 Queen’s Quay West, Toronto | = VY gE L e T T oO oOo L Cc} oO ‘ 
| it | INCORPORATED 


31 Carleton Street, Cambridge, Mass. 
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(mt FOR SUPERIOR RESULTS AROUND THE CLOCK USE HUNT GRAPHIC ARTS CHEMICALS 
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SPACECRAFT 








NOW UNDER ONE ROOF AT LOCKHEED / BURBANK 


Lockheed California Division has expanded its already great 
resources at Burbank. For it now encompasses, under one 
roof, the two vast worlds of Spacecraft and Aircraft. 

This typifies Lockheed policy to steadily advance the state of 
the art through basic research in related and scientific fields. 

Result? Now—more than ever—Lockheed offers Scientists 
and Engineers uncommon opportunities; equips them with 
every modern facility; gives them freedom to explore and ex- 
press new ideas; makes possible greater individual recognition. 

Now being designed and developed in Spacecraft and Air- 
craft are: Hypersonic interceptors; V/STOL; supersonic inter- 
ceptors; limocopters; missiles; manned spacecraft; and 
satellites. 
Scientists and Engineers of outstanding talent are now 
invited to participate in this new, dual enterprise. Immediate 


openings are available to: Aerodynamics engineers; thermo- 
dynamics engineers; dynamicists; electronic research engi- 
neers; servosystem engineers; electronic systems engineers; 
biophysicists; infrared physicists; hydrodynamicists;. ocean 
systems scientists; physio-psychological research specialists; 
mammalian culture research specialists; and radiation 
hazards specialists. 

Write today to Mr. E. W. Des Lauriers, Manager Professional 
Placement Staff, Dept. 1503, 2408 N. Hollywood Way, Burbank, 
California. 


LOCKHEED 


CALIFORNIA DIVISION 








PUNCH COMPLICATED PATTERNS FAST 


IN SHEET METAL AND 
PRINTED CIRCUIT BOARD 


i Pee 


WORKPIECES 60” WIDE by any length are handled 
with ease by the STRIPPIT Super 30 Fabricator. 
This amazingly versatile machine will punch close- 
centered hole clusters in any material up to 14” thick 
... notch and nibble square or contour cutouts in 14” 
material... and, with the universal tool holder, 
standard and special tools can be interchanged in 
seconds to eliminate time-out between jobs. Flat 
punched parts produced require no deburring. See the 
STRIPPIT Super 30 featuring the new Electro- 
Hydramatic Head and Micrometric gauging demon- 
strated at the IRE Show. 


FOR PRODUCTION RUNS, the integral STRIPPIT 
Duplicator functions like a pantograph to reproduce 
any hole pattern from a drilled or punched template. 
No custom dies are needed to turn out precision sheet 
metal parts or cold-punched printed circuit boards. 
Another accessory is the STRIPPIT Dupl-O-Scope, a 
precision optical device which can be mounted on the 
Duplicator. It enables the operator to work directly 
from a drawing, blueprint, layout or sample. 4-power 
scope zeroes-in on hole locations with extreme accu- 
racy. See these cost-saving features at the IRE Show. 


DRILL, REAM, CENTER PUNCH AND SCRIBE 
with tool room accuracy... +.002”. This STRIPPIT 
Flex-O-Drill saves time by eliminating the need for 
base line drawings and vernier height gauges. Anyone 
who can read blueprints and knows anything about 
layout practice can use the STRIPPIT Flex-O-Drill to 
reduce template making time by 50% or more. The 
Flex-O-Drill can handle stock up to 24” in width, any 
length, and 14” thick. Write STRIPPIT for a free 
demonstration in your plant. Or stop by Booth 4010 
at the IRE Show. 


a 


waces STRIPP ITinc. — woveaiti 


°} Sy” S 
225 Buell Road ¢@ Akron, New York “sree 
In Canada: Strippit Tool ¢ Machine Company, Brampton, Ontario 
In Continental Europe: Raskin, §. A., Lausanne, Switzerland In the British Isles: E. H. Jones (Machine Tools) Ltd., Hove, Sussex, England 
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: if it’s news, expect it first from IRC 


You and others in the industry have 
made increasing performance demands 
on deposited carbon and other film 
resistors because metal film has been 
too costly for many applications. 


To continue our leadership as suppliers 
of precision film resistors, we set an 
objective—to produce a metal film 
resistor at a price comparable to de- 
posited carbon resistor. We have met 
our objective! 


IRC has invested nearly $2,000,000 in 
plant, automated equipment and engi- 
neering to achieve this new dimension 
in Metal Film Resistors. 


A new technical production break- 
through makes it economically feasible 
to specify premium performance Metal 
Film Resistors for commercial as well 
as military applications. 


T-O Metal Film Resistors are avail- 
able ... now! Write for Bulletin B-3. 
International Resistance Company, 
401 North Broad Street, Philadelphia 
8, Pennsylvania. 


March 10, 1961 


a METAL FILM resistor 
for commercial as well as 
military applications 


MIL-R-10509: 


CHARACTERISTIC B—exceeds ail requirements. 

CHARACTERISTIC C—Meets or exceeds all requirements except for +50 
ppm. T.C. 

CHARACTERISTIC D—meets or exceeds all requirements. 

CHARACTERISTIC G—meets or exceeds all performance requirements 
without hermetic sealing. 

TEMPERATURE COEFFICIENT: within +150 ppm. 


DESIGN TOLERANCE: approximately 5 times tighter than deposited 
carbon (MIL-R-10509, Characteristic B) resistors and 20 times tighter than 
carbon composition (MIL-R-11) resistors. 


RESISTANCE TOLERANCE: 0.5% and 1%. 
COST: Same as molded deposited carbon resistors. 


Leading supplier to manufacturers of electronic equipment 
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RADAR ANTENNA 


168 


The rigid specifications imposed by modern 
radar antenna systems requirements can be 
met only by a completely integrated facility. 
Engineers, precision-fabricating and experi- 
enced test personnel must be completely coor- 
dinated to translate, produce and test modern 
antenna systems. 

I-T-E not only had the foresight to assemble 
and train such a team, they have also proved 
the value of such an integrated facility by 
winning a spectacular list of contracts for de- 
fense and commercial projects. 


|-T-E...single responsibility for antenna systems 


Worldwide, I-T-E antenna systems are on 
continuous guard. On shipboard and at land- 
locked airports, special I-T-E precision equip- 
ment transmit intelligence to control centers. 
This formidable history of performance is your 
assurance that specifications will be met... 
an insurance of a single responsibility from 
engineering to completed tests and service. 

For further information call or write I-T-E 
Circuit Breaker Company, Special Products 
Division, Dept. EL, 601 E. Erie Ave., Phila. 34, 
Pa. GArfield 6-5700. 


I-T-E CIRCUIT BREAKER COMPANY 


SPECIAL PRODUCTS DIVISION 


C ax 


WAVEGUIDES & 
COMPONENTS 


t 
} 
RESEARCH & 
DEVELOPMENT 


UHF ANTENNA DESIGN & 
SYSTEMS ENGINEERING 


PEDESTALS 


PRECISION 
DRIVES e CONTROLS 


MANUFACTURING 


SYSTEMS 
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General Instrument Semiconductor... Leader in Reliability! 


G ANNOUNCES 





This represents a failure rate of 
0.01% for G silicon Mesa 


INDUSTRY'S MOST 


MESA TRANSISTORS! ws. 


General Instrument Semiconductor 
has achieved a major breakthrough 
in transistor manufacture! Through 
detailed research, careful product 
development and advanced produc- 
tion techniques we offer the most 
reliable silicon mesa transistors 
available today! 


ance with 0.01% /per 1000-hrs. failure rate at 25°C 


Exclusive combination of reliability bene- 
fits offered by @ through long-term 


R&D: 


Advanced techniques of junction metalizing; 
Superior junction contacting; 
Permanent surface passivation; 


100% lot stabilizationwith 96-hourbake at 300°C; and 


Critical analysis with automatic equipment for 
exhaustive parameter testing. 


COMPLETE LINE OF G SILICON MESAS...FROM STOCK 


What are your needs? General Instrument offers a 
full line of double diffused NPN silicon mesas for 
your most exacting applications. Abbreviated rat- 
ings and characteristics below indicate a wide 
range of usefulness: Very high speed saturated 
switching; VHF tuned amplifiers; and units with 
high beta linearity for magnetic memory drivers 


and video amplifiers. 

Available in accordance with MIL-S-19500/99A 
(G 2N696, 2N697) and MIL-S-19500/120 ( @ 
2N706). Contact General Instrument today for 
more information on these realistically-priced 
units, and the name of your local authorized stock- 
ing distributor. 





GENERAL INSTRUMENT NPN SILICON MESA TRANSISTORS 








Maximum hing Vee 
BVao | Dissipation exo 4 l= 15 ma 
ic = 150 ma 





Ves = 30 v ‘ 
= 25°C Ambient: 1 » a max i 1.3 v max 
T = 150°C Ambient: 100 » a max 





=30v F 
Src Ambient: 1 » a max A i , 1.5 v max 
T = 150°C Ambient: 100 « a max 


re “35°C ambient: 2 . 
x jent: 2 «’a max A i F 5.0 
T = 150°C Ambient: “a max 120 ners 








P'Serc Ambient: 0.5, amex | Yul dea 
= -O5¢ = ma 
T = 150°C Ambient: 30 » a max on Sir ; . 06 v max 





NTe-C Arnbient: 10 » 0 mex bn i ‘ 1.5.v max 
T = 150°C Ambient: 600 » a max oem 





Fa-c asbient: 10 « a max | pe ‘ " 1.5 v max 
T = 150°C Ambient: 600 » a max — 





Sac Ambient: 1.0 » a max ious 1.5 v max 
T = 150°C Ambient: 100 » a max aaa 


SEMICONDUCTOR 
DIVISION OF GENERAL INSTRUMENT CORPORATION 


55 Gouverneur Street, Newark 4, New Jersey 






































See you at the 
IRE Show 
Booths 1101-1106 


IN CANADA: General instrument—F. W. Sickles of Canada Ltd., P.O. Box 408, 151 S. Weber Street, Waterloo, Ontario, Canada. Sherwood 4-8101. 
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MANUFACTURERS OF: 


Microwave Products, Educational, i UNIQUE FERRITE ISOLATORS 

Medical, Laboratory Instruments 

For precise quantitative analysis of: We use a special ferromagnetic 
Dielectric properties of solids and liquids compound in these units. 
Ferromagnetic effects Result: improved unidirectivity. 
Paramagnetic relaxation and resonance effects 
Absorption spectra of gases 
Molecular beam resonance p ; 
Superconductivity phenomena Frequency range: full waveguide bandwidth 
Microwave accelerated particles Insertion loss: 1.0 db max. 


Radiometry Isolation: 30 db min. 
Velocity and phase by interferometry VSWR: 1.15 max. 
Transmission and absorption spectrometry 


- 5%” 
Plasma diagnostics Overall length: 57% 


Typical Specifications 


You have long SS pees at  Ultre 
microwave® frequencies. These f 

harmonic generators deliver 10 db 

at the second harmonic. 
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CLICHE’ DEPT. 


We not only claim 
‘the most complete line” 
—we have it! 


STUB TUNERS 


—the finest money can buy, offering 
precise resettability . . . micrometer 
depth control ... VSWR as high as 
20/1, as low as 1.02 . . . micrometer 
readout to .0001”. 


ULTRAMICROWAVE” EQUIPMENT 


This line—the most widely used in 
America today —has opened new 
horizons in microwave applications. 
If you are interested in higher and 
higher frequencies, get in touch 
with us—we’re now working with 
frequencies up to 300 KMC/sec. 
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WHAT IS THE FREQUENCY 
STANDARD FOR THE U.S.A.? 


ANSWER: By act of congress, the U.S. Bureau 
of Standards determines the primary standard, 
based on the revolution of the earth. Our unique 
design, methods, and environmentally controlled 
calibration procedures enable us to deliver pro- 
duction cavity wavemeters calibrated to an 
accuracy of 1 x 10*. Transfer of frequency cali- 


A CHALLENGE TO YoU! 


Buy any one of our 1500 stock items. 
Try it. If it doesn’t meet our specifica- 


notifies us will receive a reward of $50.00. 


bration from U.S. Bureau of Standards data is 
accomplished well within the limits defined. 


This offer holds good for orders placed 

until the end of the month following 
publication of this issue. 

Exclusive features: 
© Hermetically sealed 

Temp. comp. 10° fMc/°C, —30 to +70°C 

Covers full waveguide bandwidth 

High Q values 

.0001 micrometer resolution 
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OLD! OLD! OLD! 


—ves, we're proud to 
have the oldest name 


in the business. 


STANDING WAVE DETECTORS 


Exceptionally accurate . . . patented, gearless, infin- 


itely variable speed drive . . . linear displacement 
readout to .01 mm... direct phase readout . . . only 
30 seconds to change to any of 10 other waveguide 
sections, with perfect alignment. 


Available from 5.8 KMC to 300 KMC, 
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SELECTIVE 
SIGNALING 


Yes, YOU make the decisions, selectively 
. to activate or alert over 11,000 indi- 
vidual groups of decoder equipped units. 
The 12 tone 4 pulse sequential transmission 
eliminates the need for continuous receiver 
monitoring. 
Although designed primarily to operate in 
conjunction with decoders, the versatile 
encoder is ideally suited for use in almost 
any encoding system. 
The ET12-4 Encoder employs our highly 
stable ‘‘Resonator’’ Resonant Reed Oscil- 
lator controls as frequency determining 
devices. The infinite life characteristic and 
low power consumption of Resonators 
coupled with transistors as active elements, 
provide years of economical trouble-free 
service, 


Edited and refined by the daily experience of users for 

20 years. Unmatched for accuracy and completeness. 

Major corporations frequently order extra copies in 

Complete specifications and application addition to the hundreds of copies already received by 
data on request. ° ° 

employees who are regularly paying subscribers to 

electronics. The BUYERS’ GUIDE is equally useful to 

men in research, design, production and management. 


SECURITY Gives more information in less space. 


DEVICES gives more to all 4! 
LABORATORY 


r= (-let ame) all et-mm-10h4-4.t-weclelie) = 
ROCHESTER 21, NEW YORK Vale Ml 4 =i of 1.4 1) | Of a b- 3-1 ©) 
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REELS IN 


With the revolutionary new Potter High Den- 
sity Recording System, each reel of l-inch 
tape holds as much data as 11 reels 
recorded by the most widely used com- 
puter tape system. 


For highly reliable computer applications, 
Potter High Density recording can give 
you data transfer rates of 360,000 alpha- 
numeric characters per second or more, at 
densities to 1500 bits per inch on 1-inch 
tape. Sixteen parallel channels can be 
accommodated on one-inch tape. Because 
Potter has made the information channels 
self-clocking, no separate clock channel is 
needed, and multichannel data can be read 
out in true parallel form, despite inter- 


channel time displacement. 
U 


4 
H /POTTER HIGH DENSITY RECORDING 
’ In production units delivered by Potter, this 
dramatic new technique makes recording 
so reliable that in 40 hours of continuous 
operation,less than 2 seconds re-read time 
are required to recover information lost 
through transient error. Dropouts are fewer 
than 1 in 10’ at densities up to 1500 bits 
per inch. More than 20,000 passes of the 
tape can be made without losing informa- 
tion or significantly increasing the dropout 
rate. 


Tested and proven in computer systems, 
Potter High Density Recording is presently 
available in the Potter 906II High Speed 
Digital Magnetic Tape Handler, and will be 
available in other Potter Tape Systems. 


Write today for details on how High Density 
Recording can be applied to your data 
handling problem. 


See us at the IRE— Booths 3405-3407 
POTTER INSTRUMENT COMPANY, INC. e SUNNYSIDE BOULEVARD, PLAINVIEW, NEW YORK 
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an entirely new concept produces the most significant ad- 


MicroSemiconductor Corporation has perfected a 
revolutionary surface passivation concept making 
possible unprecedented size reduction resulting 
in virtually unlimited reliability in semiconductor 
devices. Success in stabilizing erratic surface 
properties of semiconductors has enabled Micro- 
Semiconductor to eliminate more than 90% of 
device failure mechanisms together with elabo- 
rate, bulky packaging and failure due to device- 
package interaction. In MicroSemiconductor pro- 
ducts, circuit designers and packaging engineers 
now have available discrete, active, micro-size 
components suited to the ever more critical re- 
quirements of advanced electronics. 


SPECIFICATIONS 
IA. SILICON MICRO MINIATURE RECTIFIERS 


MAX. AVERAGE RECT. MAX. REVERSE CURRENT MAX. TEST CURRENT 
CURRENT (mA)' @ PIV (uA) mA) 
@ FWD. DROP 

@ 25°C 


@ 25°C @ 150°C @ 25°C @ 150°C 
200 
200 
200 
200 
200 
1B. SILICON ULTRA-FAST COMPUTER MICRO DIODES 
FORWARD BREAKDOWN CAPACITY INVERSE CURRENT 
CURRENT VOLTAGE @ 0 voc 25°C 150°C 
@ 1 “a ua 
2 1(—50V) 100(—50V) 
200 @ 100 ya 5 1(—150V) 100(—150V) 
1. Resistive or inductive load 
PARTIAL LISTING OF MICRO DIODES TO ESTABLISHED SPECIFICATIONS 
(Types for Fast Recovery) 
MINIMUM MAXIMUM REVERSE 
SATURATION FORWARD - CURRENT (ua) 
VOLTAGE CURRENT 
@ 100 ua @ +1.0 VOLT 
(VOLTS) (mA) 
MC642 
1N643) 200 
MC658 
1N658) 
MC659 
1N659) 
MC663 
1N663) 


MSC PEAK INVERSE 
TYPE VOLTAGE (wv) 1 VOLT 
MC020 

MC040 
MCO60 
MCO080 
MC100 


200 
400 
600 
800 
1000 


MSC 


REV. 
TYPE 


EQuiv. RECOV. 
(NANOSEC) 
2 


50 


M 
1 
M 


MCOO! 
MC002 


FD100 
FD200 


"5 
100 


75 @ 5 ua 
HHA. 


REVERSE RECOVERY 
parvereauna CHARACTERISTICS 
REVERSE MAXIMUM 
RESISTANCE RECOVERY 
(OHMS) TIME (xs) 
0.3 


MSC 


TYPE 25°C 100°C 


025(10V) 
1(100V) 


.05(50V) 


5(10V) 
15(100V) 


25(50V)* 


10 200K 


120 100 80K 0.3 


60 6 5 50V) 25(50V) 


50(75V) 


0.3 


“5 75V)_ 


100 
*@ ise"c 
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vance in semiconductors since the invention of the transistor 


MSC 
TYPE 
MC914 
MC916 


(1N488A) 


MICRO DIODE PACKAGES . . . SMALLER 
AND MORE RELIABLE THAN EVER! 


oe = 
© o °° 


To fit your particular component requirements, MicroSemiconductor 
Corporation offers micro-miniature rectifiers and diodes in smaller- 
than-ever packages . . . in a variety of configurations. These 
complete, encapsulated circuits and packaged assemblies combine 
exceptional reliability . . . compactness . . . extremely rugged 
construction. Detailed specifications are available to meet individual 
requirements. 


ICROSEMICONDUCTOR CORPORATION 
11250 PLAYA COURT, CULVER CITY, CALIFORNIA 


Technical Representatives of the Company 
will be at the Savoy-Hilton during the |.R.E. Show, 


TET March 18-24. Inquire at the desk for Suite No. 
ee a 


INVERSE CURRENT REV. 
25°C 150° RECOV. 
(NANOSEC) 
4 
4 


FORWARD BREAKDOWN 
EQUIV. wy ts 


"1 va ~~. @o 
@1 voc © 100 uw “ua 
025(—20V) 


ua 
50(—20V) 
50(—20V) 


1N914 
1N916 


10 
10 


100 
100 


LT 
: 11B. SILICON GENERAL PURPOSE DIODES 


MINIMUM 
SATURATION 
VOLTAGE 
@ 100 
@ 2 

vous 


200 


MINIMUM 
FORWARD 
CURRENT @ 
+1.0 ¥DC 
@ 25°C 
(mA) 


100 


MAXIMUM AVERAGE 
RECTIFIED CURRENT 
(mA) 


7 te Ney CURRENT 

DC OPERATING 
VOLTAGE (ua @ VOLTS) 
e 


@ 25°C @ 150°C @ 25°C @ 150°C 


C459A 
N459A) 


C488A 


025 @ 175 5 @ 175 200 70 


420 100 100 @ —380V 25 @ 380 


075 MAX 


200 70 


F ~4 covor cove 


aS —7 


7 


PHYSICAL CHARACTERISTICS 

- Hermetic Seal - Stable Surface Films integrally Bonded to the Device Crystal 
- Terminals .003 x .018 gold plated leads, lead length 1” 
- Marking-Type number designated by color of body and color stripes on pointed 
(cathode) lead 

- Encapsulation 

- Operating Temperature Range: —65°C to 

- Storage Temperature: 300°C 

- Thermal Shock: —65°C to + = . (no delay in transfer) 
- Power Dissipation: 300 mw @ 2 


minimum 


- not required 
+200°C 


RCA Image Orthicons 
IV's 
Star Performers 


Capable of converting the 
focused scene into video 
information having su- 
perlative resolution, high 
signal-to-noise ratio, and 
remarkable fidelity, RCA 
Image Orthicons play a 
major role in extending 
the techniques of TV 
3 broadcasting beyond pre- 
vious concepts of camera technology. 


World-famed designer and manufacturer 
of Image Orthicons, RCA can provide a type 
to meet virtually every modern TV-camera 
need—whether the application involves color 
or black-and-white, indoor or outdoor oper- 
ation, low-level or high-level lighting. 

Accept this invitation to evaluate RCA 
Image Orthicons in connection with your 
specific camera design. Simply contact the 


RCA Field Office nearest you. For technical 
information on specific types write: Section 
A-19-Q-3, Commercial Engineering, RCA 
Electron Tube Division, Harrison, N. J. 


Facts About RCA Image Orthicons 
Type Description 
; ‘ Designed for tape and B&W studio broadcast use 
ae * 4 “ RCA-7295-A High resolution capability and very high signal-to- 
pane —— noise ratio. Features new Field Mesh 
: Superior quality, extremely high signal-to-noise ratio. 


\ RCA-7389-A For tape recordings and exceptionally high-quality 
B&W pickup. Features new Field Mesh 





re 


Studio and outdoor pickup in B&W. The ‘‘standard”’ 


RCA-5820 of broadcasting. 
, ’ Fine performance in B&W studio cameras. Features 
RCA-7293-A Field Mesh and anti-ghost, image-section design 
a z Precision construction for color and high-quality 
Fi “4 REA 7585 B&W TV. Features Field Mesh 
» Se | 


High signal output—for studio or outdoor color or 
RCA-4401 B&W light level situations. Matched sets for max. 
performance in color cameras 


High sensitivity and high signal output. For BAW 


RCA-4401-V1 remote pickup at very low light levels. 


RCA Electron Tube Division Field Offices 


INDUSTRIAL PRODUCTS SALES: Detroit 2, Mich., 714 New 
Center Building, TR 5-5600 - Newark 2, N. J., 744 Broad 
St., HU 5-3900 - Chicago 54, Ill., Suite 1154, Merchandise 
Mart Plaza, WH 4-2900 - Los Angeles 22, Calif., 6355 E. 
Washington Bivd., RA 3-8361 - Burlingame, Calif., 1838 
El Camino Real, OX 717-1620 + GOVERNMENT SALES: 
Newark 2, N. J., 744 Broad St., HU 5-3900 - Dayton 2, 
Ohio, 224 N. Wilkinson St., BA 6-2366 - Washington 7, 
D. C., 1725 “K” St., N.W., FE 7-8500. 
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Fee 101 _ 
3 +o % Ss 
The Most Trusted Name 


in Television 


RADIO CORPORATION OF AMERICA 
® 


See The RCA Exhibit at The IRE Show. Booths 
1602-1608 and 1701-1707 





IT’S NO SECRET... 


IT’S THE CRIMP THAT COUNTS! Line ‘em up! Look ’em over! They’re as much alike 
as midnight sheep jumping for a sleep-searching count and . . . with good reason! 
Most of them have a great deal in common — materials, design and construction. 


It’s this look-alike, act-alike quality about connectors that makes AMPin-cert connectors 
stand out. Only AMPin-cert gives you the one very important difference in connectors 
— AMP's industry-accepted solderless termination technique . . . a controlled-pressure, 


compression-crimp whose reliability is backed by twenty years of research, develop- 
ment and production. 


Does the difference stop here? Definitely not! AMPin-cert not only gives you extreme 





reliability but also . . . high-level production of terminations, up to 1,500 per hour 
on the AMP-O-LECTRIC automatic machine . . . quick ‘‘snap-in’’” assembly of contacts 
in the block with finger-touch ease and an extraction tool that makes routine checks, 
maintenance and circuit rearrangement ‘“‘snap-out’’ easy. 


Want to base your connector choice on something more than blind-fold logic? Then 
. . . get the whole story on AMPin-cert connectors. Write today for the catalog — 
“AMPin-cert CONNECTORS (Pin and Socket Type)’. 


wy 
FEATURE PRODUCT 
31 ENLARGEMENT OF 
c 


RIMP CROSS SECTION 


ANP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia * Canada * England * France « Holland « Italy * Japan * Mexico « West Germany 
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Heart of the 
communications system 
described here is a 
semiconductor device 
that modulates 

infrared radiations. 
Transceiver combinations 
form communications 
links of high 

security and reliability 


Solid-State Modulators for 
Infrared Communications 


3y P. W. KRUSE, Staff Scientist, L, 


THERE ARE a number of situations 
in which communication by radio 
has serious drawbacks. Transmis- 
sion and reception are generally 
omnidirectional so that power re- 
quirements are high and eaves- 
dropping can be prevented only by 
complex coding or modulation tech- 
niques. The Federal Communica- 
tions Commission restricts commu- 
nications to assigned frequencies. 
The relatively long wavelengths 
employed require large antennas 
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Honeywell Research Center, Hopkins, Minn. 


for reasonable efficiency. 

An optical communications sys- 
tem, on the other hand, overcomes 
some of these disadvantages. It can 
be made highly directional to con- 
serve power and maintain secrecy. 
No governmental agency regulates 
this means of communication. The 
relatively short wavelengths make 
it possible to achieve high efficien- 
cies with small reflectors to replace 
both transmitting and receiving an- 
tenna arrays. To save weight in an 


D. McGLAUCHLIN, Research Section 


Head, 


optical space-communication sys- 
tem, the sun could be used as the 
source of radiant energy, which 
could then be modulated. 

There are two different ap- 
proaches that can be used to get 
modulated radiant energy. The first 
uses direct modulation of a source 
of radiation, as by modulating the 
electrical power supplied to a gas 
discharge lamp’ or an incandescent 
filament lamp. The gas discharge 
lamp is the more widely used, hav- 
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ABSORPTION 
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(A)  RapiATION WAVELENGTH IN MICRONS 
FIG. 1 
red transmitted through the modulator 





ing been employed by both sides in 
World War II. Direct modulation 
of incandescent filaments has been 
used to a limited extent in short- 
range systems requiring low power. 

The second method uses an exter- 
nal mechanical or electrical modu- 
lator interposed in the path of the 
radiant energy emanating from a 
steady source. Examples of me- 
chanical methods are reflection sys- 
tems based upon galvanometer mir- 
rors, vibrating shutters or rotating 
blades. Such systems are limited in 
frequency response by the mechani- 
cal inertia of the moving parts. 
Electrical systems in general are 
based upon modulation of the opti- 
cal transmission of materials. 
Electrooptical phenomena employed 
include the Kerr and Faraday ef- 
fects. Although the response time 
of these effects can be less than a 
microsecond, the large power dissi- 
pation requires pulsed operation 
with a small duty cycle. Whereas 
the spectral content of mechanically 
modulated radiation is usually dic- 
tated by the spectral content of the 
source, that of electrically modu- 
lated systems may be limited by the 
spectral transmission of the modu- 
lating element. 

A semiconductor phenomenon, 
known as free-carrier absorption, 
provides a convenient means of 
modulating electromagnetic radia- 
tion.” * Free-carrier modulation 
overcomes some of the frequency 
response, spectral transmission and 
power limitations inherent in the 
other methods. 

Consider first the spectral ab- 
sorption of a specific intrinsic semi- 
conductor, germanium (Fig. 1A). 
Two mechanisms account for the 


178 
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-Absorption characteristics of germanium (A). An electrical input signal to modulator (B) varies the infra- 
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absorption in these materials. At 
wavelengths shorter than the ab- 
sorption edge, \., which is 1.7 mi- 
crons for germanium, photons 
cause electrons to become detached 
from atoms composing the semicon- 
ductor lattice, thus producing free 
electron-hole pairs. This wave- 
length region is characterized by 
strong absorption. At longer wave- 
lengths the energy possessed by a 
photon is insufficient to cause elec- 
tron detachment. The free elec- 
trons and holes that are produced 
by thermal excitation will, however, 
weakly absorb this radiation. Al- 
though free-carrier absorption is 
present also at the shorter wave- 
lengths, it is masked by the much 
stronger fundamental absorption. 
Neglecting reflection losses, the 
transmitted intensity /, passing 
through a path of length x in a 
medium of absorption coefficient 
K is given by the Lambert-Beer 
law 

Ir = I,exp-** (1) 
where 7, is the incident radiation 
intensity. 

At wavelengths greater than A, 
in the infrared region, but shorter 
than the microwave region, it can 
be shown theoretically‘ that 

K =n 2/4r upmeN ce (2) 
where n is the concentration of free 
carriers, \ is the wavelength of the 
radiation, e is the electronic charge, 
e, is the permittivity of free space, 
pw is the carrier mobility, m is the 
effective mass of the charge car- 
riers, N is the index of refraction 
of the medium, c is the velocity of 
electromagnetic radiation. 

Note that K is proportional to 
the carrier density and the square 
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(C) 


of the wavelength. However, the 
carrier density and the square of 
theoretical expression does not give 
the correct order of magnitude of 
K, although it shows the depend- 
ence of K on carrier density. There- 
fore, it is convenient to use 


K=an (3) 


where « is a lumped factor depend- 
ent upon wavelength, which can be 
determined experimentally. An 
equation of this type can be writ- 
ten for both electrons and holes. 
The value of a for holes is experi- 
mentally found to be 80 times that 
for electrons. Equation 3 shows 
that K is linearly dependent upon 
carrier density. Therefore, Eq. 1 
shows that the absorption of radia- 
tion depends exponentially upon the 
free-carrier concentration. 

There are several methods for 
electrically modulating the concen- 
trations of free electrons and holes 
in a semiconductor. The most com- 
mon is carrier injection at a p-n 
junction. Applying a forward bias, 
that is, connecting the n region to 
a negative electrical terminal and 
the p to a positive terminal, injects 
minority carriers into each region. 
Holes enter the ” region from the 
p region. Initial concentration of 
the minority carriers is low. Injec- 
tion drastically increases the con- 
centration. Therefore, at infrared 
wavelengths longer than the ab- 
sorption edge, electrical means can 
make the semiconductor less trans- 
parent, that is, more opaque, by 
using a forward bias to increase 
the hole concentration in the n re- 
gion. In germanium the holes ab- 
sorb much more strongly than elec- 
trons. Design considerations 
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RMS VOLTAGE ON MODULATOR 








FIG. 2—Variation of transmitted intensities is a function of length of modulator (A), whose assembly appears in (B). 
The M figure of merit is function of rms volts across modulator (C) 


therefore dictate use of n-type ger- 
manium. Before applying a bias, 
the modulating region will be rela- 
tively transparent, since the elec- 
trons, which are more numerous 
than the holes, absorb weakly. 
When holes are injected into the n 
region, they will greatly change its 
transmission, since they absorb 80 
times more strongly than the elec- 
trons and their concentration has 
been greatly increased. 

A free-carrier modulator con- 
sists of a slab of n-type germanium 
having a typical resistivity of 1 
ohm-cm and a p-n junction along 
one face (Fig. 1B). Radiation from 
an incandescent source is focused 
upon one end of the modulator. The 
portion of the radiation that has 
wavelengths shorter than that of 
the absorption edge at 1.7 microns 
is absorbed at the surface within 
a depth of approximately 1 micron. 
The longer infrared wavelengths 
are transmitted through the mate- 
rial but are attenuated somewhat 
depending upon the concentration 
of thermally-excited free carriers. 
Figure 1C shows the result of ap- 
plying a sinusoidal electrical signal 
to the p-n junction. As the voltage 
swings in the forward direction, 
that is, as the m region is made 
negative with respect to the thin 
p-type layer, holes are injected into 
the » region from the p region. 
These injected holes cause the 
longer wavelengths to be more 
strongly attenuated than they were 
previously. Therefore the trans- 
mitted radiation intensity is re- 
duced. When the signal swings in 
the reverse direction, holes are not 
injected and the transmission of 
the longer wavelengths is the same 


March 10, 1961 


as it was previously. Thus applica- 
tion of a sinusoidal electrical signal 
modulates the amplitude of the 
transmitted intensity. 

There are two figures of merit 
used in describing the performance 
of a free-carrier modulator. The 
modulation M specifies the reduc- 
tion of the transmitted radiation 
caused by the electrical signal. Thus 
M = 1 indicates that the transmit- 
ted intensity has been reduced to 
zero by the injection of carriers. 
The signal S is the ratio of the 
modulated radiant power to the ra- 
diant power incident on the modu- 
lator. 

These figures of merit are 


M = (Ir —I71)/Ir (4) 


S =(Ir —I11)/lIo (5) 
where IJ, is the transmitted inten- 
sity in the absence of an electrical 
signal, 

I,, is the transmitted intensity 
in the presence of an electrical sig- 
nal, and 

I, is the intensity incident upon 
the modulator of wavelengths 
greater than the absorption edge. 
Reflection losses have been ne- 
glected in all cases. 
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Applications in which electrical 
power is limited, for example, port- 
able transceivers, require signal S 
to be maximized. Gibson has shown 
that a relationship exists between 
the germanium resistivity and the 
modulator length that will maxi- 
mize S.° If there were no thermally 
excited carriers present, the signal 
could be made as large as 1 by mak- 
ing the slab sufficiently long. Be- 
cause thermally excited carriers are 
present which attenuate the radia- 
tion even when no signal is applied, 
an optimum modulator length ex- 
ists for maximizing the signal. 
Figure 2A shows how radiation is 
attenuated both with and without 
carrier injection, as it travels 
through a sample having some par- 
ticular value of resistivity. For 
length l, the modulation is 0.5 and 
the signal 0.25. For length l., al- 
though the modulation is nearly 1, 
the signal has decreased to less than 
0.1, indicating less than 1 watt of 
modulated radiation power for each 
10 watts of incident radiation 
power. For length l, both the modu- 
lation and the signal are smaller 
than at l,. If the material resistiv- 
ity is changed, the curves will be 
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FIG. 3—Modulator response is frequency-independent till about 1 Ke (A). 
Output waveshapes of (B) correspond to two levels of bias on modulator 
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shifted and the optimum length 
will change. Use of material of 
high resistivity leads to excessive 
length, whereas low-resistivity ma- 
terial requires larger electrical 
power input. A convenient choice 
is a modulator 1.5-cm long made 
from 1 ohm-cm germanium. 

Modulators are constructed using 
transistor manufacturing  tech- 
niques to alloy an indium layer 
along one surface of a germanium 
slab having the dimensions re- 
quired. Electrical connection is es- 
tablished by making ohmic con- 
tacts to each side of the p-n junc- 
tion. To facilitate handling and dis- 
sipate heat, the modulator is em- 
bedded in a heat sink using copper- 
oxide cement. Figure 2B shows the 
completed modulator. 

Although signal S is the figure 
of merit of greater interest, it is 
more difficult to measure than the 
modulation (M). This is because 
the measurement of S_ requires 
knowledge of the absolute values of 
incident and transmitted radiant 
power. Since these values depend 
upon knowledge of radiant-source 
characteristics, optical configura- 
tion and detector efficiency, they 
are difficult to measure. On the 
other hand, the modulation can be 
measured by observing the ratio of 
the signal obtained by electrically 
modulating a radiant source to the 
signal obtained by mechanically 
modulating this source. Because 
the modulation requires measure- 
ment of a ratio, rather than of ab- 
solute values, it is easily obtained. 
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The modulation depends upon the 
signal voltage applied to the modu- 
lator. Figure 2C shows a typical 
curve of modulation versus voltage. 
Modulation rises with voltage until 
it reaches a saturation value of 
about 0.7. Typical modulator fre- 
quency response is indicated in 
Fig. 3A. Response is frequency 
independent to about 1 Ke and 
slowly falls off at higher fre- 
quencies. At 10 Ke the response 
is still about 27 percent of the value 
below 1 Ke. If material of lower 
resistivity is used, the frequency 
response can be improved at the 
expense of higher power dissipa- 
tion. 

Current-voltage characteristics 
of a typical modulator are shown 
in Fig. 3B. For the zero-bias con- 
dition, an electrical sine wave input 
causes a rectified output and there- 
fore a rectified optical signal. How- 
ever, by applying a d-c bias to the 
modulator in the forward direction, 
an improvement in the signal wave- 
form is achieved. Although intel- 
ligible conversations can be trans- 
mitted in the absence of electrical 
bias, some improvement can be ob- 
tained with d-c bias. 

Figure 4 shows a transceiver that 
uses an infrared modulator. This 
transceiver has been used to talk 
over lengths greater than 1 mile. 
The transmitting section of each 
unit has a tungsten filament lamp 
emitting radiation focussed upon 
one end of the germanium modu- 
lator. The amplified signal from 
the microphone, impressed upon 
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the modulator, modulates the trans- 
mitted infrared radiation. This 
modulated radiation is collected by 
a three-inch diameter f/1.5 objec- 
tive lens and transmitted in a beam 
of 1 degree angular width. 

A push-to-talk arrangement per- 
mits the same optics and electronics 
to be used for transmission and 
reception. In the _ transmitting 
mode a relay is energized, causing 
a solenoid-actuated mirror to raise, 
exposing the modulator to the ob- 
jective lens. Actuation of the relay 
also lights the lamp, connects the 
microphone to the audio amplifier, 
and connects the audio amplifier to 
the modulator power stage. In the 
receiving mode the mirror is inter- 
posed between the objective lens 
and the modulator, causing the in- 
cident radiation to be reflected to a 
lead-sulfide infrared detector. The 
signal from the detector is ampli- 
fied by a preamplifier, and audio 
amplifier, and fed through an out- 
put stage to either a loudspeaker 
or headphones. A 750-cps tone aids 
in aligning the transceivers during 
field operation. A 750-cps_ band- 
pass filter is switched into the re- 
ceiving circuit to optimize the sig- 
nal-to-noise ratio. 

The modulator power stage con- 
tains two power transistors con- 
nected as a double emitter follower 
(Fig. 5). The bias current through 
the modulator is adjusted by vary- 
ing R,. The audio amplifier, which 
increases the microphone and oscil- 
lator signals to the level required 
by the power stage, contains a vol- 
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FIG. 5—When closed, switch S; swings the transceiver into its transmitting mode of operation 


ume control (R.) to adjust the per- 
centage modulation. Each trans- 
ceiver is powered by a 12-volt 
storage battery. Power dissipation 
in the receiving mode is less than 1 
watt. The transmitting mode re- 
quired 30 watts. Overall weight of 
each unit, exclusive of battery and 
tripod, is 15 pounds. 

The spectral region utilized is 
determined by the characteristics 
of the lamp, modulator, lens, lead- 
sulfide detector and atmosphere. 
These factors combine to cause op- 
eration only in the 1.7-to2.5 micron 
region of the infrared spectrum. 
Thus the transmitted radiation is 
not visible. 

These transceivers have been 
field tested and found to have a 
range of 1.4 miles. The frequency 
response, determined by the char- 
acteristics of the modulator and the 
electrical filter, is limited to the 
band from 300 eps to 3 Ke for mini- 
mum noise and maximum intel- 
ligibility. The 1-degree field of 
view indicates detection is accom- 
plished only if the receiver is 
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located within a 92-foot square area 
at 1 mile. This high directionality 
makes interception of secret mes- 
sages extremely difficult. 

An advanced version of an infra- 
red transceiving system has been 
developed. Both riflestock and pis- 
tol grip models of this system are 
available. 

In addition to military applica- 
tions transceivers of the type de- 
scribed are useful wherever line 
of sight communications § are 
needed, for example, surveying. 
Modulators have also been used as 
radiation choppers in infrared sys- 
tems. A modulator is being incor- 
porated as a radiation chopper in a 
horizon scanner for a space vehicle. 
The horizon is indicated by the 
discontinuity in the infrared radia- 
tion between the earth and its space 
background. Vertical reference sig- 
nals are derived from measurement 
of the angle the vehicle axis makes 
with the horizon. 

Among other uses for infrared 
modulators is wireless control 
within buildings. Optical links 


beaming modulated radiation along 
ceilings, down corridors, around 
corners and up elevator shafts can 
replace wires. Signals from sensors 
such as thermostats can be directed 
over infrared beams to individual 
controls. Timing signals from a 
master clock can synchronize satel- 
lite clocks. Conversations can be 
transmitted. Even low-level power 
transmission is possible because of 
the directionality of the system. 

Certainly, in addition to those 
which have been mentioned, there 
are many other possible applica- 
tions of infrared modulation. 

We are indebted to W. D. Saur, 
D. E. Benz and A. E. Johnson for 
assistance in modulator preparation 
and circuit design. 
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Log-periodic monopole antenna arrcy uses its image 
to reduce maximum height to 4 wavelength 


UNLESS SOME engineer finds out 
how to divide himself like an 
amoeba, nobody will be able to cover 
the whole of the 1961 IRE Inter- 
national Convention. At last count 
there will be some 265 papers and 
speeches presented in 54 sessions. 
Sometimes as many as eight papers 
will be presented simultaneously. 

As usual, the papers will cover 
topics ranging in complexity from 
broad-gage management subjects to 
highly abstract treatments of cir- 
cuit and control theory. 

This year ELECTRONICS home- 
office and field editors have put to- 
gether a roundup of what we see as 
the highlights of the show. These 
include laser radar, log-periodic 
antennas, tunable tunnel-diode am- 
plifiers, semiconductor bandpass 
filters, new solid-state display de- 
vices and others. 


Laser radar. An optical radar em- 
ploying the new laser light source 
will be discussed by D. A. Budden- 
hagen, B. L. Lengyle, F. J. Mce- 
Clung, Jr., and G. F. Smith of 
Hughes Research Labs. The ruby 
laser, recently achieved by T. H. 


Maiman, provides intense pulses of 
monochromatic light in a sharply 
directional beam. A pulsed output 
permits ranging. High angular 
resolution can be obtained with no 
additional optics. Spectral filtering 
at the receiving photodetector pro- 
vides discrimination against un- 
wanted optical signals. The setup 
is shown in Fig. 1. 

A simple experimental radar us- 
ing a ruby laser transmitter and a 
receiver consisting of a multiplier 
phototube, spectral filter and 5-inch 
telescope will be described. Radar 
ranging has been achieved at dis- 
tances of several miles. 


Log-periodic monopole array. En- 
gineers D. B. Berry and F. R. Ore 
of Collins will describe a vertically 
polarized, undirectional, frequency- 
independent antenna that uses its 


image to reduce its maximum 
height to + wavelength at its low- 
est operating frequency. This con- 
trasts with the 4-wavelength di- 
mension that has been necessary in 
other types of log-periodic anten- 
nas. The antenna is shown in Fig. 2 
and a photograph. The relatively 


Ground readout equipment of Photoscan reconnaissance sys- 
tem duplicates all important functions to improve reliability 


small dimension of the new antenna 
makes it desirable for use in the 
lower portion of the h-f spectrum 
and other frequency ranges where 
frequency -independent operation 
must be coupled with small size. 

The frequency-independent prop- 
erties of the antenna are produced 
by an arrangement of reactive ele- 
ments that introduce additional de- 
grees of freedom in the design. 
Radiation pattern and phase center 
data will be given as a function of 
the usual log-periodic parameters. 
Design data will be given that will 
permit the designer to control the 
antenna characteristic impedance 
and vswr by adjusting the addi- 
tional parameters. Techniques 
necessary to insure proper opera- 
tion will be discussed as well as 
methods of analysis that were at- 
tempted. The measured vswr of an 
antenna designed to operate from 
4 to 20 Mc will be presented. 


Tunnel-diode amplifier. A tunable 
L-band tunnel-diode amplifier will 
be described by H. M. Wachowski 
of Kearfott division, General Pre- 
cision Inc. Since a tunnel diode has 
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Some of the developments include: laser radar, log-periodic monopole antennas, 


tunable tunnel-diode amplifiers, semiconductor filters, solid-state display 


devices, depletion-layer ultrasonic transducers, thermoelectric spot cooling, 


photographic-electronic reconnaissance system and gallium-arsenide transistors 


a negative dynamic resistance over 
a certain range of applied bias volt- 
age, a one-port negative-resistance 
amplifier can be realized by termi- 
nating a uniform transmission line 
by a tunnel diode. The junction ca- 
pacitance and parasitic series in- 
ductance of the diode must be tuned 
out. The tunable L-band tunnel 
diode amplifier of this kind pro- 
vides a gain of 17 db, a bandwidth 
of 8 Me and a noise figure of 6 db. 

Being a one-port device, the am- 
plifier is used with a circulator, or 
alternatively, two amplifiers are 
used with a hybrid in a balanced- 
bridge arrangement. The amplifier 
is tunable by unique microwave cir- 
cuits over the frequency range from 
900 to 1,100 Mc. The advantage of 
this amplifier is its low power re- 
quirements. A disadvantage of this 
amplifier, as well as of all single- 
stage, high-gain, negative-resist- 
ance amplifiers, is its sensitivity to 
small variations in the electrical 
parameters of both the diode and 
its circuit. A theory of operation 
for the amplifier, together with a 
description of its actual realization 
will be presented. 


Semiconductor filters. Devices us- 
ing minority carrier delay and stor- 
age effects are under development 
and will be described by S. N. 
Levine and J. J. Sein of RCA Sur- 
face Communications Systems 
Labs. The devices include semicon- 
ductor electronically variable delay 
lines, encoders and solid-state band- 
pass filters. In addition to their in- 
trinsic interest, these devices bear 
on the problem of microminiatur- 
ization, particularly of the molec- 
ular electronic variety, where the 
object is to fabricate an entire cir- 
cuit from a single semiconductor 
crystal, possibly supplemented with 


March 10, 1961 








POWER 
SUPPLY 








_-RUBY LASER 


TRANSMITTER 











— RECEIVER 
— NARROW- 
BAND FILTER 


MULTIPLIER 
PHOTOTUBE 








FIG. 1—Experimental laser 








radar system 





MEASUREMENT 
AND DISPLAY 











FIG. 2—Design details of 
log-periodic monopole an- 
texnna array 


183 





OHMIC 
CONTACT. 





Lo L lo-w ly 
Ws 2-> if 














fe Lo by fe bool by fe bo 


OHMIC CONTACT 





INJECTING 


CONTACT 
SY 





+ / t 
| OHMIC VOLUME VGLUME 
P-N CONTACT Vp Vv; 


JUNCTION 
(A) 


FIG. 3 
unit is shown in (B) 


thin adhering metallic film. 

One realization of a semiconduc- 
tor filter is shown in Fig. 3A. Maxi- 
mal response is obtained when the 
signal frequencies are such as to 
lead to coherent addition of the re- 
sistivity changes occurring at the 
smaller volumes V,. Typical operat- 
ing frequencies of a p-type silicon 
device range from 50 to 500 Kc. 
The bandwidth is +20 percent 
about the center frequency. By 
varying the driving field applied to 
the ohmic overcontacts, the filter 
can be tuned over a fairly broad 
range. These filters also permit 
voltage gain in the order of 100. 
Typical dimensions are 0.25 x 0.25 
<x 0.5 inch. 

The Q of this class of filters is 
low. However, by cascading several 
units, Q’s of 100 can be attained. 

Closely related to the filter in 
certain basic features are delays 
and dynamic memory units also be- 
ing fabricated. The delay devices 
have a bandwidth of approximately 
200 Ke and permit electronically 
variable delays ranging from 100 
to 10 wsec. A typical delay line is 
shown in Fig. 3B. The injected 
carriers (in this case electrons) 
drift across the device, producing 
a time delay expressed by t = L/ 
E,u, where’ E, is the minimum 
driving field, u is the electron mobil- 
ity and L the length. Minority car- 
rier storage devices capable of stor- 
ing up to 4 bits for a 2 x 10° 
seconds are also under study. 

A new electroluminescent dis- 
play panel developed by the General 
Telephone & Electronics Labora- 
tories and to be described by S. 
Yando uses piezoelectric voltages 
to excite a thin electroluminescent 
panel. Voltage pulses applied to 
edges of a ceramic plate of pie- 
zoelectric material cause acoustic 
waves to travel across the panel. 


184 





OHMIC 
CONTACT 








bo = 204, he 


OHMIC 
CONTACT 


The voltages caused by the acous- 
tic wave render the electrolumines- 
cent layer visible. By launching 
several acoustic waves properly di- 
rected and phased, high voltages 
can be selectively positioned to dis- 
play desired patterns. The intersec- 
tion of two or more acoustic waves 
will cause a high voltage node that 
can be made to cause illumination 
or increased intensity of illumina- 
tion. The brightness of the light 
patterns can be regulated by apply- 
ing additional voltages across the 
electroluminescent panel as are 
used in panelescent lamps. 

The scanning of the display panel 
is determined by the timing of the 
applied electronic signals. Proper 
adjustment of the construction de- 
tails permits the creating of a small 
spot whose brightness, position and 
motion are determined by the in- 
put electronic signals. The simplest 
form of the display would be a rec- 
tangular area with side electrodes. 
Such a device would have a raster 
scan similar to an oscilloscope. De- 
tails of construction, electrical 
characteristics and light levels 
have not been made available. This 
fully solid state electronically 
scanned display panel may have im- 
portant military and industrial ap- 
plications. 

On the industrial and commercial 
side, uses will range from multi- 
plexing distributors and picture 
display panels in communication 
systems, to access systems in com- 
puters. 

In the consumer area this devel- 
opment indicates the potential for 
a tubeless television set whose dis- 
play component will take the form 
of an ordinary picture and frame. 
In addition, its unique character- 
istics will make it especially inter- 
esting for future color television de- 
velopment. 


Top and side views of rectangular semiconductor parallelepiped (A) used as band-pass filter. Delay-line storage 


Ultrasonic transducer. Bell Labs’ 
depletion-layer ultrasonic trans- 
ducer, to be described by D. L. 
White, is constructed by forming 
a depletion layer on an extrinsic 
piezoelectric semiconductor. See 
Fig. 4. Preliminary models made 
by vapor-plating such metals as 
gold and aluminum of gallium arse- 
nide plates approximately 4 x 4 x 
a in. have operated between 500 
and 1,000 Me. Bell expects, how- 
ever, to be able to operate at higher 
frequencies with efficiencies su- 
perior to other techniques now in 
use, 

High efficiency is the result of 
using the thin (on the order of 3 x 
10* cm) depletion layer as the 
piezoelectric active region. The de- 
pletion layer is a high-resistance 
contact and the bulk of the semicon- 
ductor is low-resistance. The re- 
sulting electric field across the layer 
generates the ultrasonic waves. 

It should be possible to use any 
extrinsic piezoelectric semiconduc- 
tor such as gallium phosphide and 
cadmium sulfide, as well as any type 
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FIG. 4—In depletion-layer trans- 
ducer, a high-resistance layer is 
formed by metal-to-semiconductor 
rectifying contact. A d-c voltage 
controls depth of depletion layer, 
a-c voltage generates ultrasonic 
waves in layer 
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of rectifying semiconductor con- 
tact (such as a p-n junction) as 
long as the contact is flat and has 
some area. 

Models now operating are felt to 
be at least as efficient as other tech- 
niques for the 500 to 1,000-Mc 
range. These techniques include 
use of high-overtone crystal plates, 
or quartz bars in microwave cavi- 
ties. 


Thermoelectric spot cooling. Re- 
sults of a study in which thermo- 
electric spot cooling was used to 
cool critical areas in electronic 
equipment will be described by 
W. R. Stubstad of Collins. The 
evaluation of the specially designed 
spot cooler, which is no larger than 
a pack of cigarettes, included both 
thermal and mechanical tests. 

The evaluation checked out with 
theory and afterwards the _ spot 
coolers were analytically applied to 
cooling equipment designed to be 
cooled by forced convection and by 
natural means. Analysis showed 
that spot cooling can reduce the 
forced-convection cooling require- 
ments with corresponding reduc- 
tion in weight, volume and power 
required for the equipment. Equip- 
ment designed to be cooled by 
natural means could operate in 
higher-temperature environments 
when thermoelectric spot cooling 
was applied to critical elements. 
Figure 5 illustrates two applica- 
tions of cooling. 


Photoscan reconnaissance system. 
Conventional fighters, bombers or 
drones can be converted into strike 
reconnaissance units by CBS labs’ 
Photoscan reconnaissance system, 
described by R. H. McMann, Jr. 
This electronic image processing 
and transmitting system combines 
a special cathode-ray tube with 
aerial photographic techniques to 
make optimum use of available data 
within existing time and bandwidth 
limits. 

Reconnaissance systems. using 
conventional television techniques 
suffer because of the relatively low 
resolution capabilities of pickup 
tubes and require real-time trans- 
mission to avoid complex and un- 
wieldy airborne video recorders. 
This system uses the high resolu- 
tion and inherent storage capabili- 
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ment 


ties of photographic film processed 
in the air in coordination with a fly- 
ing-spot scanner. 

Heart of the scanner is a special 
cathode-ray tube with a rotating 
phosphor drum enclosed in the 
evacuated envelope. This device 
permits a single line to be displayed 
without phosphor burn or loss in 
phosphor efficiency due to overheat- 
ing. Because the spot is viewed 
from the bombarded side, halation 
effects are reduced and extremely 
small spots can be generated. 

The tube is used in both airborne 
scanner and the ground reproducer 
(photo)—as a flying-spot scanner 
in the air and as a reproducing 
kinescope on the ground. 


Gallium-arsenide transistors. An 
experimental npn diffused-base gal- 
lium-arsenide transistor will be de- 
scribed by M. E. Jones and E. C. 
Wurst, Jr. of Texas Instruments 
Central Research Labs. 

Results demonstrate that tran- 
sistors can be constructed from 
such compound semiconductors as 
gallium arsenide and that superior 
properties of such devices predicted 
from the physical properties of the 
material are attainable. 

Gallium arsenide has a_ high 
energy-band gap; thus gallium- 
arsenide transistors should be able 
to operate at 350 to 400 C, con- 
siderably higher than silicon. Ex- 
perimental units have been limited 
to lower temperatures but diodes 
have demonstrated the high-tem- 
perature capabilities. 

High electron mobilities in gal- 
lium arsenide should allow tran- 


sistors made from the material to 
operate at frequencies at least 
high as germanium units. Exp 
mental transistors, even thoi 
made by relatively crude _ te 
niques, have alpha cutoff fre- 
quencies in excess of 1,000 Mc. 

Because high-frequency perform- 
ance is coupled with low values of 
carrier lifetime in gallium arsenide, 
fast switching transistors are pos- 
sible. Total switching times of 2% 
nanoseconds have been observ7d. 
This is better than with silicon. 
With optimized device geometry, 
switching times as low as with ger- 
manium should be possible. Thus 
gallium arsenide transistors po- 
tentially may combine the perform- 
ance of germanium units with the 
heat resistance of silicon. 


Dot-component packaging. A micro- 
electronics packaging scheme that 
makes possible packing densities of 
2,080,000 components a square foot 
will be described by A. E. Hawley, 
E. A. Klein, and S. Rubin of 
Hughes. The design makes avail- 
able 2,300 transistors, resistors, di- 
ode and capacitors interconnected 
in a self-contained volume 1} in. 
on a side. 

The tiny cube contains compo- 
nents and connections but also pro- 
vides for heat transfer and struc- 
tural rigidity. The system uses dot 
components with the shape of :- 
in. thick, -in. diameter cylinder. 
Most immediate application of the 
packaging system is in computers 
especially those for space and satel- 
lite applications.—-LS, MMP, MFW, 
SF, HCH, CMW, JMC. 





Coupling Circuit Extends 


MAGNETIC RECORDER RESPONSE 


Unusual coupling circuit between reproduce head and 


preamplifier extends frequency response of 


video tape recorder while changes in the tape drive 


reduce wow and flutter to below 0.1 percent 


ADVANCES have been made in video 
recording equipment head and am- 
plifier design that extend the fre- 
quency response at low tape speeds 
and improve the signal-to-noise 
ratio. Modifications in tape trans- 
port mechanical design have been 
combined with contro] circuits to 
improve system quality by assuring 
aceurate tape speed and decreasing 
the effects of wow and flutter. 

Attenuation of signal high-fre- 
quency components is due to the 
increased impedance of inductances 
at higher frequencies. Therefore, it 
is imperative that winding induct- 
ances be kept low. Low-induction 
windings generate low-level volt- 
ages and therefore require high- 
gain, low-noise preamplifiers. Such 
amplifiers may present intricate cir- 
cuit design problems. 

Increasing head-to-tape speed is 
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limited by mechanical complexities 
when driving the tape faster than 
120 ips. Extremely high tape speed 
can also reduce running time to the 
point where playing time for a 14- 
in. reel may be reduced to two or 
three minutes. 

Three tubes and three transistors 
are used in the preamplifier shown 
in Fig. 1. The specific advantage of 
this circuit is the technique used in 
coupling the circuit to the repro- 
duce heads. Each reproduce head 
has two windings, one winding (L,) 
is connected in series between Q, 
and V, while the other winding (L.) 
is connected to the input to Q,. 

Inductor L, is a high impedance 
to high frequencies but permits the 
low frequencies to pass through 
capacitor C, to transistor Q,. The 
amplified signal is fed through 
capacitor C. to the low side of the 
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second half of the reproduce head. 
Transistor Q, amplifies only the low 
frequencies due to the effects of 
roll-off capacitor C,;. This circuit 
extends the frequency response 
down to frequencies far too low to 
be efficiently amplified by the first 
tube alone. 

When the transistor amplifier 
becomes inefficient at the higher 
frequencies, the second half of the 
reproduce head (L,) comes into 
operation to extend the frequency 
response to 1 Mc. At these higher 
frequencies, the amplitude of the 
signal from the head is sufficient to 
drive the tube directly with an ade- 
quate signal-to-noise ratio. The 
combined signal appears at the grid 
of V;. 

From this point, the circuit is 
conventional and consists of cas- 
code amplifier V, and V., wide-band 
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FIG. 


1—Low frequency signal is combined with high frequency signal from second half of head and composite broad- 


band signal is then amplified. Termination resistor for emitter follower is at far end of output cable 
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FIG. 2—Principle of the isolated loop tape drive 


amplifier V. and the two-transistor 
emitter follower Q, and Q,. 

The preamplifier provides an out- 
put to a 91-ohm line at an average 
level of 1.5 v peak to peak with a 
response of 100 cps to 1 Me +0.5 
db. 

Accurate tape speed control is es- 
sential in a magnetic tape recorder 
designed to record and reproduce 
concise information. In this system 
a d-c shunt-type motor powers the 
capstan that drives the tape past 
the magnetic heads. A small tach- 
ometer is used with the capstan 
motor. This is a small a-c generator 
consisting of a precision gear 
mounted on the capstan motor shaft 
and a small permanent magnet 
wound with a coil and mounted 
adjacent to the gear. As the gear 
turns, a-c voltages are induced in 
the coil and the frequency of this 
generated signal is directly propor- 
tional to the speed of the gear and 
also to the speed of the capstan 
motor. 

A resonant circuit, tuned to a 
frequency representing that gen- 
erated by the tachometer when the 
motor is operating, locks the drive 
motor at the resonant frequency. 
The motor current is controlled by 
this system so that the speed is 
maintained within t percent over 
a power-line voltage range of 105 
to 135 v and an ambient tempera- 
ture of 40 to 120 F. It is necessary 
only to change the capacitor of the 
resonant circuit to cause the ma- 
chine to run at other speeds. A sin- 
gle inductance is used, but a push- 
button operated stepping switch 
sequentially selects predetermined 
capacitors to cause the motor to 
drive the tape at any normally pro- 
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vided speed. Special speeds may be 
obtained by inclusion of specially 
selected capacitors. 

During the recording process, a 
60-cps control signal from a crystal 
reference is included in one of the 
tracks. This signal is detected and 
compared in phase with a similar 
signal derived from the crystal used 
during recordings. Any phase shift 
between these signals results in an 
error signal that modifies the out- 
put of the speed control unit to keep 
the reference and tape signal locked 
together. The reproduction speed is 
therefore identical to that of record- 
ing within the accuracy of the 
crystal. The latter is oven-controlled 
and stays within + 0.005 percent. 

The tape drive design differs 
from conventional hold-back tension 
techniques. In this design, a dif- 
ferential drive capstan is used to 
drive the tape past the record and 
reproduce heads. An isolated loop is 
formed to decouple the head area 
from tape speed variations. As 
shown in Fig. 2, the unit length of 
tape L, is fed into the capstan as- 
sembly under zero tension. In the 
time required to feed L, into the 
loop on the left side, the capstan 
must remove from the loop a length 
of tape L, simply related to L, as a 
function of the two radii R and R 
+ AR. 

A slightly elevated ridge is ma- 
chined in the center of the capstan 
surface to give the capstan a few 
thousands of an inch greater 
diameter at its center than at its 
edges. Figure 3 shows the capstan 
and pressure roller surfaces viewed 
from the head area. The capstan 
rotates counterclockwise and the 
tape is fed from the rear under 


FIG. 3—Isolated loop capstan and pressure rollers 


pressure of the left-hand roller. 
This roller is grooved at its center 
so that it exerts pressure at the 
edges of the tape. 

The tape then passes under the 
record heads, around the reversing 
post, past the reproduce heads and 
out of the loop along the right- 
hand side of the capstan. The rub- 
ber idler which presses the tape 
to the capstan at this point is 
ridged along its center. This idler 
presses the tape to the center of 
the capstan, which is also ridged. 
Because the drive capstan has a 
greater diameter at its center than 
at its edges, the speed of the tape 
as it leaves the loop is slightly 
greater than when it enters the 
loop. Tape tension sufficient to 
provide good contact pressure of 
the tape against the heads is 
created by this tape drive construc- 
tion. This tape elongation is well 
within normal tape elasticity and 
causes no detrimental effects. 

The great advantage of this tape 
drive is the isolating effect it 
achieves. Since it creates tension 
to establish tape pressure against 


the heads, no tension is required 
outside the loop. Thus, sources of 
wow and flutter from guiding and 
spooling can theoretically be re- 
duced to zero. The only sources of 
flutter are those arising within the 


loop. In practice, some low value 
of tension must be provided ex- 
ternally to assure that the tape is 
adequately guided and wound onto 
the take-up reel. 

Although the practical results of 
this tape drive system do not to- 
tally remove wow and flutter ef- 
fects, these detrimental variations 
are reduced below 0.1 percent peak. 
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Photo at left shows preamplifier unit is seen at right 
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Frequency Conversion Technique 


improves Telemetry System 


Noise figure below 2 db is achieved by parametric preamplifier 


By WALTER C. HOLLIS, 


LEL, Inc., Copiague, L. L, N. Y. 


LOW-POWER TRANSMISSIONS from 
satellites and missiles must be reli- 
ably received and recorded by 
tracking telemetry systems. To ac- 
complish this, low-noise preampli- 
fiers are mounted on the directional 
tracking antennas, thus establish- 
ing high gain and sensitivity before 
the inevitable loss takes place in 
the cable runs between antenna 
site and equipment room. Vacuum- 
tube preamplifiers limit the effec- 
tive system noise figure to 4 or 5 
db. The described telemetry pre- 
amplifier was developed to over- 
come this limitation. 

The objective was a_ rugged, 
weatherproof unit with a noise fig- 
ure below 2 db in the 225 to 260 
Mc band, and enough gain (25 db) 
to offset transmission cable loss and 
excess receiver noise. It was de- 
cided to use the best available vac- 
uum-tube preamplifier, preceded by 
a parametric amplifier stage. The 
required gain is obtained from the 
noise figure equation for two cas- 
caded networks, F.. = F, + (F. — 
1)/G,, where F,, is the overall noise 
figure, F, the first stage noise fig- 
ure, F, the second stage noise 
figure, and G, the first stage gain; 
F, is typically 2.5, and allowing for 
production alignment and field de- 
terioration, the required noise fig- 
ure is 1.5 db (F,, = 1.41). 

Assuming the first stage has no 
excess noise (F, = 1 = 0 db), the 
required gain is 3.64, or 5.6 db. In 
practice there will be excess noise 
in the parametric amplifier due to 
input circuit loss, and noise in the 
varactor diode series resistance. 
Allowing 0.5 db for these contri- 
butions, the required gain is 7.1 db. 
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The negative-resistance type am- 
plifier was considered first." * Equa- 
tion 16 of reference 1, neglecting 
circuit loss, may be rewritten at 
resonance as 


4R,Rt 4a 


G= = 
(R, + Rt — R) (a +1 — £B)? 


where G is the gain, R, resistance 
of generator, R, load resistance, R 
the negative resistance generated 
by parametric amplifier, a = R,/R., 
and B = R/R.. 

When this equation is plotted in 
Fig. 1A, the gain in the useful 
range of values is seen to be a crit- 
ical function of generator imped- 
ance. Assuming a = 1 when the 
antenna (generator) is matched to 
its line, a may vary over the range 
of vswr to 1/vswr depending on 
line length. Thus, the gain may 
vary from 1.6 db to 14.4 db for a 
vswr of 3 to 1. Since this is not 
an uncommon vswr value in direc- 
tional antennas in this frequency 
range, and since isolators are not 
commercially available, the nega- 
tive-resistance amplifier was re- 
jected. 

The logical choice became the 
parametric up-converter whose the- 


SPECIFICATIONS 





Passband 
Gain 
Noise Figure 


9295 to 260 Me 

25 db =3 db 

1.5 db typical, 2 
db mar. 

50 ohms nominal 
50 ohms, vswr 1.5 
mar. 


20 F to 130 F 


Input Impedance 
Output Impedance 


Operating Tempera- 
ture 

Power Requirements 1 ampere mar. at 

117 +10060 +5 

cps 

1114W X 14 3/4 

H X 12D 

46 pounds 


Dimensions 


Weight 





oretical gain, without regeneration, 
equals the ratio of output to input 
frequency, as shown by the Manley- 
Rowe equations.* Since the model 
RA-1 must operate as a straight- 
through amplifier, it is necessary 
to convert down to the input fre- 
quency. The conversion loss and 
excess noise in the crystal mixer 
limits the second-stage down-con- 
verter noise figure to 10 db. 

Assuming that F, is 0.5 db, for 
a noise figure of 1.5 db the required 
gain is 15 db. This gain requires 
conversion up to X-band and is 
marginally close to the theoretical 
gain given by Manley-Rowe. Calcu- 
lations based on Leenov‘ show that 
gain degradations of 1 to 3 db may 
be expected from commercially 
available varactors with cut-off fre- 
quencies between 40 and 100 Ge. 
A small amount of regenerative 
gain is needed to achieve the re- 
quired noise figure; therefore the 
three-frequency up-converter® was 
chosen. Figure 1A shows that for 
3 db of regenerative gain, the gain 
will stay between +1 and —3 db 
for a vswr of 3 to 1. This results 
in stable gain and noise figure per- 
formance in the field. 

The amplifier with power supply 
(see photo) is enclosed in 2 weath- 
erproof case for mounting on the 
antenna structure. Included is a 
control panel for remote operation 
of the preamplifier at distances up 
to 300 feet. The table shows the 
specifications of the amplifier; a 
typical noise figure performance 
curve taken with a hot-cold noise 
source is shown in Fig. 1B. 

As seen in the block diagram, 
Fig. 2A, the system consists of an 
up-converter that modulates the 
incoming signal f, on a microwave 
carrier f, generated within the 
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FIG. 3—Simplified schematic diagram of down-converter 


unit, followed by a bandpass filter 
that conducts only the upper side- 
band f+, generated by the modula- 
tion, to a down-converter where 
the signal is demodulated to provide 
an output at the original fre- 
quency f,. 

The input signal f, enters port 1 
of the up-converter from the input 
bandpass filter and is applied across 
the varactor. A microwave car- 
rier, called the pump f,, is gener- 
ated by the klystron and enters 
port 3 through a directional cou- 
pler, a level set attenuator and the 
pump bandpass filter, and is also 
impressed across the varactor. In- 
put signal f, modulates the pump 
f,, generating a sum frequency f+ 
and a difference frequency f—. The 
sum frequency passes through port 
4 through the sum frequency band- 
pass filter to the down-converter, 
and there is demodulated to input 
frequency f,. Local oscillator sig- 
nal for the down-converter is de- 
rived from the pump f, through 
the directional coupler and level set 
attenuator, so that any klystron 
frequency drift is cancelled; this 
ensures that the output is exactly 
the same as input frequency f,. 

A schematic of the up-converter 
is shown in Fig. 2B. Varactor VAR 
(Microwave Associates 450 ER) is 
mounted across a four-port junc- 
tion. Pump power, developed by 
klystron V,, is applied to port 3 
through level set attenuator AT, 
and bandpass filter FL,, thus vary- 
ing the varactor capacitance at 
pump frequency f,. Signal f, is 
transformed by network C,, L, from 
50 ohms to an optimum source im- 
pedance, and then applied to the 
varactor through port 1. 
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The varactor mixes signal and 
pump frequencies to produce the 
sum frequency f+, which leaves 
through port 4, and the difference 
frequency f—, which leaves through 
port 2. The amplified signal f+ is 
transmitted through bandpass filter 
FL, to the down-converter. 

A movable coaxial short, incor- 
porated into the varactor mount, 
matches the varactor to the wave- 
guide, and provides the microwave 
return for the varactor. Return for 
the signal frequency is provided 
by C., and d-c return for the varac- 
tor bias by L,. Fixed bias stabilizes 
the varactor operating point. 

Local oscillator power for the 
down-converter is derived by sam- 
pling the klystron output by direc- 
tional coupler DC,. Fixed short F. 
reflects the energy from the nor- 
mally coupled output port to the 
decoupled port used to supply local 
oscillation to the down-converter. 
This indirect means provides a 
microwave monitor port for align- 
ment purposes. 

The down-converter is an X-band 
short-slot hybrid mixer feeding a 
wide-band i-f amplifier, with range 
from 225 to 260 Mc. The i-f ampli- 
fier is mounted to the mixer, 
forming a replaceable assembly. A 
simplified schematic of the down- 
converter is shown in Fig. 3. 

The sum-frequency signal f+ is 
delivered to the signal port of hy- 
brid mixer HY,. Local oscillator 
signal f, passes through level set 
attenuator AT, to the L.O. port of 
the hybrid mixer, where 1e two 
signals are mixed in reversed crys- 
tals D, and D, to produce an am- 
plified input signal f,. The mixer 
output is applied to the first 


grounded-grid stage V, through 
coupling capacitors C, and C, and 
matching coil L,. This coil, with 
the capacitance of the crystal mount 
and the input capacitance of V., 
forms a 7 network that transforms 
the i-f impedance of the parallel 
crystals, approximately 150 ohms, 
to the optimum source impedance 
for the input tube V.. Decoupling 
chokes L, and L, provide d-c return 
for the mixer crystals, and L. is 
for d-c return of V, cathode. 

Interstage coupling is provided 
by a tapped tuned circuit consist- 
ing of L., L,, output capacitance of 
V, and input capacitance of V,; coil 
L, effectively varies the Q of the 
circuit and L, the resonant fre- 
quency. The output of the second 
grounded-grid stage, V,, is matched 
to the 50-ohm output by a double 
tuned output circuit consisting of 
L,, resonating with the output ca- 
pacitance of V,, and L,. resonating 
with C,, in series with C,, and mu- 
tual inductance L,,. The secondary 
Q is adjusted by C,, and the cou- 
pling by L,,, so that the overcou- 
pled circuit compensates for the 
drop-off of the interstage single 
tuned circuit, giving a relatively 
flat response from 225 to 260 Mc 
with sharp drop-off outside the 
passband. 

A 6-db, 50-ohm matching pad 
consisting of R,, R, and R, is built 
into the down-converter. A 6-db 
pad AT, is mounted externally. 

Each stage is stabilized by d-c 
degeneration produced by return- 
ing the cathode through 1,000-ohm 
cathode resistors R, and R. to a 
—25 v supply. Bypass capacitors 
C, and C,, prevent r-f degeneration. 

The author wishes to acknowl- 
edge the contributions of George 
Flanagan, who achieved the com- 
pact packaging of the unit, Jack 
Vigiano, who designed the down- 
converter, and Charles Bosom- 
worth, who designed the power sup- 
ply and control circuits. 
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Using Time-Compression Techniques 
In: Disital Corretation: ‘& sic lieeae 


Computer Control Co., Inc., 


Framingham, Mass. 


Digital circuits take samples of incoming and reference signals, 
speed them up, and compare them in a correlator. 


Techniques given here can be used in many types of signal processing 


USE OF THE delay-line-time-com- 
pression technique in signal-corre- 
lation equipment permits a marked 
reduction in the complexity and size 
of the equipment.’ A Deltic (delay 
line time compression) circuit loop 
compresses input signals in time 
and provides these for use in real- 
time operations at the compressed 
rate. The magnetostrictive loop 
holds input signals in active stor- 
age, greatly compressing them 
in time. Other time-compression 
methods store data at a _ specific 
rate, playing back the data later at 
a much faster rate. Storage on a 
tape or drum having fast playback 
is typical of this technique. The 
major shortcomings of this method 
are the amount and size of the 
equipment, and the inability or diffi- 
culty to achieve real-time opera- 
tions. A drum can be used to 
achieve a Deltic loop with real-time 
access. However, it lacks the ad- 
vantages of small size, high-speed 
operations and lower cost of a mag- 
netostrictive Deltic loop. The Del- 
tic technique permits faster corre- 
lation than the tape or drum 
technique, hence either more corre- 
lations in a given time, or the same 
number of correlations with a mini- 
mum of equipment. 

Time compression multiplies the 
frequency spectrum, and _ conse- 
quently decreases the output filter 
size for the same equivalent inte- 
gration. No information is lost in 
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this process. In fact, where post- 
detection averaging is feasible, the 
signal-to-noise ratio is vastly im- 
proved. No loss of incoming in- 
formation occurs because no gaps 
exist between the sampled seg- 
ments. 

The loop (Fig. 1A) stores and 
compresses the signals as they ar- 
rive and has available the com- 
pressed form at an output at any 
time during the operation. The 
loop (Fig. 1B) contains an input 
section that consists of controlling 
AND gates and a delay section that 
consists of a magnetostrictive delay 
line. Although the signal input may 
be a continuous signal, it can pass 
AND gate 1 only when a sample 
pulse coincides. The complement of 
the AND 1 sampling pulse controls 
the gating action of AND gate 2 at 
its inhibit input. This is a recircu- 
lation gate which, with the 1-Me 
clock pulse, allows the content of 
the delay line to recirculate con- 
tinuously between sample pulses. 
When the next sample pulse arrives 
to enter a new signal bit, the in- 
verted replica of the sample pulse 
is a proper signal at the inhibit 
input to the recirculating gate to 
inhibit the gate for the duration 
of the sample pulse. This action 
allows a new data bit to enter the 
delay line while the oldest data bit 
in the line is erased simultaneously 
at the recirculating gate. 

Correlation implies the compari- 
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FIG. 1—Signals are compressed in 
loop (A), shown in more detail in 
(B). Use of loops in signal correla- 
tion (C) 
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FIG. 2—Processing signals through 
the correlator 
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FIG. 3—Bit 6 closely follows bit a into the 1,000-usec delay line because the 
interval between sampling-pulse bits is slightly greater than the time it takes 


bit a to travel through the delay line 
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FIG. 4—This circuit is a complete loop 


son of a signal and a reference to 
disclose coincidence of like signals. 
A Deltic correlator time com- 
presses the. signals used in a cor- 
relation process. In Fig. 1C, sig- 
nals A and B can be considered as 
ONE outputs of the loops and A and 
B zERo’s. The correlating gates 
produce an output only when like 
signals appear at the gate inputs. 
The outputs of the gates are com- 
bined in an OR configuration so that 
the output consists of the signals 
from either gate. Since the signals 
of the gates are mutually exclu- 
sive, only one gate can produce an 
output at a specific time. An out- 
put from either gate produces a 
ONE. When neither gate produces 
an output, a ZERO bit appears at 
the output. 

Hence, while the loop of the cor- 
relator continuously samples and 
compresses input signals into a 
small fraction of their original 
duration, the correlator section out- 
puts represent the coincidence or 
anti-coincidence of the input sig- 
nals. These outputs, available at 
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the compressed signal rate, thereby 
permit simultaneous display with 
variations of the input signal. The 
correlator system can consist of a 
simple two-channel arrangement, or 
of multiplexed inputs for more 
sophisticated correlation functions. 

Figure 2 shows a simplified cor- 
relator. In this application, a clip- 
per amplifier receives a l-f signal 
and provides a clipped version of 
this signal. The clipping of ampli- 
tude variations causes no serious 
loss of information, which is main- 
tained as polarity-in-time. Polar- 
ity crossover fidelity is required 
over a wide input voltage range 
(10 mv to 3 v) and frequency range 
(1 eps to 10 Ke) and operating 
temperature range (0C to +60C). 
Negative feedback supplies the re- 
quired stabilization. When the 
clipped signal is sampled in the 
loop, one polarity is represented by 
a pulse and the other polarity by 
the absence of a pulse. 

Time relationship of waves and 
pulses of Fig. 2 are shown in Fig. 
3. A portion (7T,) of the I-f sig- 


nal is sampled at T intervals. The 
loop (Fig. 1B) accomplishes com- 
pression by the following sequence: 
The delay line receives sample a, 
a ONE, which undergoes a complete 
circulation of the loop. One micro- 
second after recirculation, sample 
b (a ZERO) is inserted alongside 
sample a. Both samples circle the 
loop. One microsecond later, sam- 
ple c is inserted alongside sample 
b. This process continues filling the 
line with pulses (ONES) or non- 
pulses (ZEROS) that represent the 
polarity of the signal at the time of 
sampling. This action compresses 
T, the interval between pulses, 
to the clock interval; for example, 
1,000 ywsec becomes 1 psec. In 
other words, g samples are com- 
pressed into time T. After the stor- 
age line is filled, the oldest sample 
is continuously replaced by a new 
sample. Thus, the stored informa- 
tion is constantly up to date. 

The storage line, which forms 
the loop shown in Fig. 4 and Fig. 
5, contains serial-memory and logic 
sections. The serial-memory section 
contains a driver, a magnetostric- 
tive delay line and an output ampli- 
fier. A single memory package 
typically will delay a signal for 
1,000 psec, thus storing 1,000 sam- 
ples. Greater delays are obtainable 
by cascading any number of pack- 
ages. The logic section is a dynamic 
decision element that performs logi- 
cal functions dictated by terminal 
connections. Information, which is 
represented by the presence or ab- 
sence of pulses, flows at a 1-Me 
repetition rate. In the logical sec- 
tion, the two input AND gates pro- 
duce data signals that mix in an 
OR circuit. The clock pulse reshapes 
the data signals, which are ampli- 
fied and made available at the out- 
put one microsecond after the in- 
put pulses have occurred. 

The output appears on two sepa- 
rate lines as ONE pulses from a 
quiescent ZERO condition at the 
assertion (A) output and as ZERO 
pulses from a quiescent ONE con- 
dition at the negation (N) output. 
The N output goes to the input of 
the serial memory section, and the 
output of the serial-memory sec- 
tion goes to one gate of the logical 
section. The serial-memory output 


is gated by the negation (S) of the 
sample pulse. In the AND 1 gate, 
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information 
assertion 


the (T) is gated by 
the sample pulse (S). 
In the quiescent condition the S 
signal is a ONE, therefore causing 
continuous recirculation of the con- 
tent of the DELTIC loop and the 
S signal is ZERO, therefore inhibit- 
ing any input of T. When the sam- 
ple pulse occurs, S becomes a ZERO, 
inhibiting old information from the 
serial memory section, and S _ be- 
comes a ONE, permitting a sample 
of T to enter the gate. If T is posi- 
tive, that is ZERO, at gate sensing 
time, a ZERO enters the logical sec- 
tion; if T is negative, ONE enters. 

The input gate signals, after 
buffering, are gated with the clock 
pulse for re-timing. Information is 
amplified and appears one micro- 
second after sampling at the N and 
A terminals. The N output feeds 
through the serial memory and back 
into the recirculation gate. 

The length of the loop is equal 
to the length of the magnetostric- 
tive line plus one microsecond. 
Since this total time is “ne micro- 
second less than the time between 
sample pulses, sampling advances 
information by one digit with each 
complete circulation. In this way, 
samples that are separated by time 
T are stored one digit apart (Fig. 
3) resulting in T,/T compression. 

The h-f replica appears at the 
output g times during storage of 
the sampled data. In a multiplexed 
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CLOCK 


system, several integral rotations 
may occur between sampling, or se- 
quential sampling of several chan- 
nels may occur during one rotation, 
thus allowing a minimum of equip- 
ment or an expansion of system 
-apacity. 

The reference signal shown in 
Fig. 2 and the input signal are com- 
pared to establish the presence of 
mutual relationships. Compression 
of the reference signal occurs in the 
same manner as compression of the 
input signal. After this, the ref- 
erence signal is stored in a non- 
processing, or stationary, storage 
loop which has the same construc- 
tion as the loop and a logical con- 
nection that produces a length of 
delay equal to the sampling interval. 
However, no sampling occurs at the 
input gates of the stationary-stor- 
age-loop. 

The correlator systems can in- 
corporate various degrees of flexi- 
bility. Commands can switch stor- 
age loops from a Deltic mode to a 
STORE mode, or can serially trans- 
fer information from a storage loop 
to a stationary loop where the data 
circulates until a new command 
calls for data replacement. Mean- 
while, the information in the sta- 
tionary storage, while recirculating, 
is compared in the correlator with 
the constantly renewing informa- 
tion from the signal channel. 

The correlator is a polarity-coin- 
cidence detector. When the inputs 
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FIG. 5—This is the schematic of the loop shown in Fig. 4 
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are both ONES or both ZEROS, the 
correlator produces a ONE output. 
When the inputs are opposite, the 
correlator produces a ZERO output. 
The product occurs g times in time 
T,, where g is typically 1,000. A 
standard logic circuit, similar to 
the logic section of Fig. 4, performs 
the correlation function. The out- 
puts of the correlators may go di- 
rectly to filters, or pass through de- 
multiplexers or phase mixers before 
going to filters. 

The oscillator clock circuit pro- 
vides a common source of timed 
pulses to synchronize and reshape 
the information in all digital cir- 
cuits. The master oscillator is crys- 
tal-controlled at a frequency of 1 
Me. This circuit can drive several 
slave clock circuits to time a large 
system. The divider (Fig. 4) gen- 
erates sample pulses which are sub- 
multiples of the basic clock fre- 
quency. When signals are sampled 
by the sample pulses from the divi- 
der, no appreciable loss of informa- 
tion occurs if the sampling rate is 
at least three times the highest sig- 
nal frequency. 

The correlation technique of 
using delay line time compression 
is most useful in such fields as 
sonar, radar, telemetry, loran, and 
audio spectrum analysis. 
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Ultrahigh Frequency Doubler Circuit 


Combination of input cathode coaxial quarter-wave cavity and 


output plate rectangular cavity improves stability and bandwidth 


By A. KIRILOFF, Research Engineer 


Electronics Research Laboratories, 


Columbia University, New York 


FREQUENCY MULTIPLIERS for inputs 
around 650 Mc usually have coaxial 
A/4 input and output cavities. The 
movable plungers create poor con- 


tacts and result in contact losses 
and multiplier instability. This ar- 
ticle describes a microwave doubler 
for 650 Me +10 percent that uses 
an input cathode coaxial \/4 cavity 
and an output plate rectangular 
cavity. 

Design of the output rectangular 


Microwave doubler has cathode coaxial cavity 


and plate rectangular cavity 


cavity gives a stable system, flexi- 
bility in utilizing the optimum 
mode, broad bandwidth and a low 
level of spurious interference be- 
tween input and output cavities. 
The number of movable plungers is 
reduced. : 

General diagram of doubler con- 
struction is given in Fig. 1. The 
input cathode cavity has been de- 
signed for TEM modes and can be 
tuned to 650 Mc by a movable grid- 
cathode plunger. 

The output rectangular plate cav- 
ity is designed to resonate at the 
second harmonic (H,,, mode). From 
the fundamental mode equation 
(t/a)* + (m/b)* + (n/c)* = (2/a)*, 
the H,,, mode for a rectangular cav- 
ity requires: [ = 0, 0 =:¢, " = 
a=1,4 = 2 6 (or ¢), where i, m, 
n = order of modes, a = height of 
cavity, b and ¢ = width and length 
of cavity, respectively. Minimum 
values are b = c = 6.2 inches and 
a = 2 inches. 

When the output cavity has been 
tuned on or near the fundamental, 
the following modes may be pre- 
sented in the output rectangular 
cavity: the fundamental mode of 
input frequency, the H,,,; mode 
(when the height of the rectangular 
cavity is small in comparison with 
b and c), the H,,, mode (when the 
height of the cavity is large in com- 
parison with b and c), the E,, 
mode (when the height of the cav- 
ity is equal to b and c). 

Analysis of these modes in the 
output rectangular cavity is given 
in Fig. 2A. The vertical axis repre- 
sents the output voltage; the hori- 
zontal axis represents the displace- 
ment (in \/2) of the plunger of a 
double stub tuner in the output 
measurement equipment. 

The distribution of the E and H 
fields of the H,,, mode is given in 
Fig. 2B. In the vertical plane of the 
cavity, the maximum electric field 
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FIG. 1—General diagram shows construction of doubler for 650-Me inputs 


is at the center. In the horizontal 
plane, the maximum magnetic field 
is near the walls of the cavity. 

Because the height of the cavity 
is small in comparison with the 
width and length, the effect of the 
height on the electric and magnetic 
distribution and on the frequency 
is negligible. 

The method of output tuning at 
the fundamental by a precision ad- 
justable capacitor in the output 
rectangular cavity is more stable, 
flexible and reliable than direct 
tuning of the output cavity on sec- 
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ond harmonics. Indirect tuning 
gives a broader output bandwidth 
by using the output inductive probe 
of different configuration. This 
probe is shown in Fig. 2C. By ro- 
tating the configured probe about 
its main axis, the output bandwidth 
can be increased four or five times 
in comparison with the straight line 
probe. 

Separation of the second har- 
monic (H,., mode) in the output 
cavity from the fundamental and 
other spurious modes can be real- 
ized by using the double stub or 
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slug tuners in the output measure- 
ment equipment. This type of dou- 
bler is shown in the photograph. 
The cathode coaxial cavity with the 
movable plunger and capacitive in- 
put probe is shown at the top while 
the plate rectangular cavity with 
output movable probe and adjust- 
able trimmer is at the lower end. 
The connections to plate, grid and 
filament of the tube are supplied 
through filters to prevent self-oscil- 
lation. 

Results of tests with a GL-6771 
pencil triode are: Input: 2 volts, 
input resistive load = 50 ohms, 
power output E*/R = 0.08 watt, 
frequency ~ 650 Mc; Output: up 
to 1 volt, output resistive load = 
50 ohms, power output ~ 0.02 watt, 
frequency =~ 1,300 Mc separated 
in the output from the fundamental 
mode by using the double-stub 
tuner in the output measuring 
equipment. 

With a straight line output probe, 
bandwidth ~ 25 Mc (1.9 percent) ; 
with an output configured probe 
the bandwidth is up to 100 Mc (8-10 
percent). 

The writer thanks C. Walsh of 
Columbia University for permission 
to publish this article. 
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FIG. 2—Analysis of modes in output rectangular cavity (A), distribution of E and H fields for Hou mode (B), and 


output probes (C) 
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Measuring Human Work Performance 


Ultrasonic device used in 
time-and-motion studies, 
fatigue analysis, medical 
studies and job design for 
the physically handicapped 
records three dimensional 
information about every 
motion of the body member 


being studied 


By JAY GOLDMAN, Assistant Professor of Industrial Engineering, Washington Unive 


D. K. ROSS, Donald Ross and Associates, St. 


THE CONCEPT of human work per- 
formance is fundamental to many 
scientific disciplines. One important 
and basic attribute of work per- 
formance is the output function. 
This output function can be real- 
istically depicted by measures of 
physical motion. Such measures 
require determination of acceler- 
ation, velocity and displacement of 
each body member contributing to 
the work performed. 

The requirements for maintain- 
ing a normal work environment ex- 
clude a number of existing means 
of making measurements. It was 
decided that the Doppler effect with 
sound presented the fewest 
stacles for development of a work 
measuring device. 

The system was developed at the 
Department of Industrial Engi- 
neering of Washington University 
and has been called the Universal 
Operator Performance Analyzer 
and Recorder (UNOPAR)’. Figure 
1 is a block diagram of the circuit. 
The system consists of a physically 
small transducer attached to the 
subject’s body member and radiat- 
ing acoustic energy at 20 Ke. 


ob- 
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UNIT 
CARRIED BY 
SUBJECT 


AFFIXED TO 
SUBJECTS 
BODY MEMBER 


1—Transmitter 


(left) is 


carried by 


TO TAPE RECORDER 


subject with loudspeaker 


mounted to body member being studied. Three microphones are on mutually 
perpendicular axes around work area 


Louis, Missouri 


The radiated energy is received 
by three microphones along mu- 
tually perpendicular axes around 
the work area (see Fig. 2). With 
the microphones each located about 
10 feet from the subject, motions 
within a one yard cube maintain 
the geometric accuracy of the co- 
ordinate system to within +1 per- 
cent. (The Doppler difference be- 
tween a motion normal to an axis, 
and one in an arc about the axis is 
essentially the same within this 
work space.) 

The signal to each of the three 
microphones is shifted in frequency 
by an amount proportional to the 
velocity along the respective axis of 
each microphone by the amount: 
f, = [V/(V — v)] f. where f, is 
Doppler frequency, V is velocity of 
sound, f, is transmitter frequency 
and v is velocity of source. 

The construction of the micro- 
phone and preamplifier unit was 
designed to minimize acoustic re- 
flections from the preamplifier back 
to the microphone. The preamplifier 
has a gain of about 3,000 that pro- 
duces an output signal at the 1 volt 
level. The microphone is an electro- 


srsity, St. Louis, Missouri 


static transducer operating with 
300 volts bias and manufactured to 
resonate at 20 Ke with a Q of 
about 5. 

These signals are fed to limiter 
amplifiers and discriminators in the 
main console. The limiter-amplifier 
consists of a stage of amplification 
and three stages of Zener-diode 
clipper circuits. The output of the 
limiter circuit remains constant at 
32 v rms as the nominal 20 Ke sig- 
nal varies in level from 50 mv to 
38 v, or a dynamic range of about 
35 db. Since the signal-to-noise 
ratio is usually poorer than 35 db, 
further improvement in dynamic 
range is of no benefit. The signal 
then passes to a tuned LC discrim- 
inator that has a linear bandwidth 
for plus and minus 300 eps. The out- 
put of the discriminator is a bipolar 
d-c voltage proportional to the Dop- 
pler frequency shift, which is in 
turn proportional to the body 
member velocity. The signals are 
recorded on a direct-writing oscil- 
lographic recorder. The output is 
also integrated and differentiated 
and these signals, proportional to 
body member displacement and ac- 
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PLUG eacertac| “iene ‘ MIL-4-14E) with beryllium copper contacts, .00003 Min. Sel-rex 
3 contacts 204-92-03-047 | 131-13-12-095 | 441-00-11-082005) gold plated. Available also, with glass-filled Diallyl Phthalate 
insulation (type SDG per MIL-M-18794). 
4 contacts 204-92-04-048 | 131-14-12-096 | 441-00-11-082(105) & R p : . 
& May be swaged into metal chassis, cemented into Bakelite 
5 contacts 204-92-05-049 | 131-15-12-097 | 441-00-11-082(105) & , . a . 
chassis, mounted with retaining ring or potted. 





6 contacts 204-92-06-050 | 131-16-12-098 | 441-00-11-083(105) 
7 contacts 204-92-07-046 | 131-17-12-099 | 441-00-11-084(105) 
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ELECTRICAL RATINGS 


Maximum Rated Voltage AC-RMS Insulation loss factor Initial Insertion and Extraction 
Contact to contact 300 volts Maximum 0.50 Dry Force 

Contact to ground 500 volts Insulation Resistance 3 contact (Max.) 6 Ibs. 
Capacitance Measured from one contact to all 4 contact (Max.) 7 Ibs. 
Measured from one contact to all other conducting 5 contact (Max.) 8 Ibs 
other conducting parts...1.5 m.m-f. parts 50,000 Megohms (Min.) 6 contact (Max.) 9 Ibs. 
(Max.) ContactResistance 0.50 Ohms (Max.) 7 contact (Max.) 10 Ibs. 
Safe Operating Temperature Individual Contact Retension Force 
Maximum 80 C Minimum Gauge Weight... .% ounce 


WRITE FOR FULL INFORMATION TODAY! Complete engineering data and detailed specifications on this line of low cost plugs 
and sockets is available. Yours for the asking, or phone: NE 2-2000. 


Cinch MANUFACTURING COMPANY 
1026 South Homan Avenue, Chicago 24, Illinois 


Division of United-Carr Fastener Corporation, Boston, Massachusetts 


Centrally located piants at Chicago, Illinois; Shelbyville, indiana; City of Industry, California, and St. Louis, Missouri 





FIG. 2—Physical location 
located around a typical test area 


celeration, are also recorded. Out- 
put signals from the three limiter- 
amplifiers are also directly recorded 
on magnetic tape for record storage 
and further processing with com- 
puters. Calibration of the system 
can be made by _ transmission 
through the transducer of crystal- 
controlled frequencies correspond- 
ing to peak Doppler variations ex- 
pected. 

Figure 3 shows two body-member 
transducers. The electrostatic ca- 
pacitor unit was first used. How- 
ever, it has only a 30-degree trans- 
mission beamwidth. In addition, the 
300-volt polarizing potential for this 
unit presented a hazard to the sub- 
ject. This transducer was replaced 
by a prepolarized barium titanate 
compound cemented to an aluminum 
disk, with electrodes silvered to the 
top in the form of two D’s. Since 
barium titanate is a volume expand- 
ing substance, the unit alternately 
cups and relaxes the aluminum in 
response to the excitation. The cou- 
pling to air is good and the unit 
operates efficiently compared with 
other transducers that have been 
tested. 

The radiated pattern from the 
titanate transducer is similar to a 
flattened dipole pattern. To reduce 
the back lobe the unit is mounted on 
foam rubber over an acoustical ab- 
sorber. This achieves the desirable 
hemispherical radiation coverage. 

The velocities of interest are 
from }-in. per sec to 10 ft per sec, 
with acceleration up to roughly 10 ¢g 
or 300 ft per sec. These velocities 
correspond to Doppler shifts from 
? cps to 180 cps at the 20 Ke fre- 
quency or approximately 17 cps per 
ft per sec*. It is difficult to deter- 
mine analytically what limitations 
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FIG. 3—Method of attaching barium titanate transducer 


to subject’s limb (in this case the wrist) 


are presented by the system’s elec- 
trical bandwith to the measure of 
acceleration. 

The Doppler equation can be dif- 
ferentiated with respect to velocity 
and then time; then for velocities 
small compared with the velocity of 
sound; [d(f,)/dv] [d(v)/dt] = 
[Vf./(V — v)*] [dr/dt]. Using this 
expression, the bandwidth required 
for a 1 g acceleration and a velocity 
of 1 ft per sec can be calculated as 
approximately 600 cps. 

The 1 g limitation permits most 
of the experiments to be conducted. 
Ease of design made this the final 
consideration, and a system band- 
width of 600 cps was selected. 

Reflections of the transmitted 
signal from the operator’s body and 
from the work surface have been 
shown to cause noise in the output. 
The path-length between direct and 
reflected signals at the operating 
frequencies is sufficiently small to 
cause cancellations and effective 
phase shift of the received signal. 
Equally troublesome has been the 
effect of phase shift caused by the 
pattern of the wrist transducer 
when moved and accelerated. The 
new transducer with its simple lobe 
pattern has alleviated but not elimi- 
nated this problem. 

To minimize the effects of these 
disturbances, sets of low-pass filters 
following the discriminators have 
been used with cutoff extended to 
pass only the maximum frequency 
signals that are believed to be pres- 
ent for a given type of operation. 

To check the accuracy of the sys- 
tem, an experiment was designed 
in which the transducer was driven 
by a linkage in simple harmonic 
motion. The maximum velocity cor- 
responding to the peak deviation 


frequency was 6 ft per sec causing 
a Doppler shift of about 102 eps. 
The modulating rate, frequency of 
the simple harmonic motion, was 
3 cps. Since the motions are all 
sinusoidal, conventional f-m analy- 
sis of the signal indicates that a 
deviation ratio of 102/3 = 34 is 
present. With a deviation ratio of 
this type, energy components will 
all be near 20 Ke, with energy com- 
ponents every three cps out to about 
plus or minus 125 cps. Therefore 
all signals are well within the sys- 
tem pass band. 

The linkage driving the trans- 
ducer is also connected to a mag- 
netic plunger in a long coil. The 
voltage from this coil is propor- 
tional to the velocity of the trans- 
ducer. 

The resultant velocity from the 
three channels compared to that of 
the coil agrees to within an accu- 
racy of 2-percent with a standard 
deviation of 0.6-percent. 

The UNOPAR can help solve 
many problems in motion study or 
work simplification, work measure- 
ment and time study, fatigue analy- 
sis, selection of people for jobs, 
training operators for jobs, mate- 
rials handling, physical education, 
medical studies (such as the effect 
of mental illness on performance of 
jobs), job design for the physically 
handicapped and many military ap- 
plications. It obtains exact three- 
dimensional information about each 
and every motion for every cycle 
for the body member being studied. 
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ultra-high 
performance 
photographic 
equipment 


LS-1 AIRBORNE FLASH UNIT illuminates targe 
areas for night aerial photography, etc. 635 w.s. light output, 
26,000 to 88,500 beam c.p., depending on beam angle. 


LS-10 MULTI-FLASH Multiple discharge units per- 
mit superimposed images on single negative for stress and 
strain studies, ballistic measurements, etc. 1 microsecond 
flash duration — max. rate 100,000 flashes per second. 


SUN FLASH duplicates sunlight with only slight filtering 
for normal color films. Approx. 10,000 w.s. per flash. Duration: 
1/250 sec. to 1/10 of peak light. Charging cycle: 30 seconds. 


DOUBLE-FLASH Complete, portable system for short 
duration, double-exposure shadow photography at accurately 
timed intervals ranging from O to 100 microseconds. Exposure 
time 0.5 microsecond. 





MICROFLASH This photograph made with newly devel- 
oped EG&G Microflash (below). Light duration: .5 microsecond. 
Peak Light: 50 x 10* horizontal candle power. Energy input: 
8 w.s. (0.05 mfd @ 18 kv.). Plus-X, f/11. Price: $975.00 F.0.B. 
Boston. (Delivery from stock.) 





FLASH ILLUMINATOR Safe source of cool, high 
intensity light for extreme close-ups and microscopic work. 
Color or black and white. Eliminates heat damage of delicate 
subjects. Incandescent focus light included. 


501 STROBOSCOPE for high-speed motion pictures. 
1.2 usec. flashes up to 6,000 c.p.s. Time jitter less than 100 
Musec. 


XENON FLASH TUBES Fx.-1 up to 42” long with light 
output of 2000 hcp/flash. FX-6A internally triggered with life up 
to 1 billion flashes. FX-12 has flash rate up to 6000 pps. FX-27 
subminiature in size, internally triggered. FX-29 high energy 
flash tube with maximum input of 635 w-s. Model 100, ‘‘U” 
shaped tube especially developed for laser stimulator applica- 
tions. Specials designed to customer specifications. 


CUSTOM DESIGNED PULSE CIRCUITS & 
FLASH MACHINES Edgerton, Germeshausen & Grier, 
Inc. has the capabilities, experience and know-how to under- 
take research and development programs of flash tubes and re- 
lated equipment ranging from initial design to final production. 


MARK VI SENSITOMETER Uniformity of repeated 
exposure ensured to within +5%. Light closely approximates 
daylight. Ideal for process control. 


NEW — LASER STIMULATORS 
Low cost, highly efficient light source with minimum energy requirements devel- 
oped for use in laser applications. System includes power supply, capacitor bank 
and flashhead which will accommodate up to 10 EG&G Model 100 flash tubes. 


EDGERTON, GERMESHAUSEN & GRIER, INC. 


162 BROOKLINE AVENUE, BOSTON 15, MASSACHUSETTS - 


TEL. COPLEY 7-9700 -« 


CABLE: EGGINC, BOSTON; TWX: BS 1099 


WESTERN OPERATIONS: P.O. Box 1912, Las Vegas, Nev. — Santa Barbara Airport, P.O. Box 98, Goleta, Calif 


PRODUCTS — milli-mike® Oscilloscopes « Hydrogen Thyratrons « Hydrogen Diodes « Triggered Spark Gaps « Xenon Flash Tubes « Laser Stimulators « Dosimeters 
Flash Machines & Circuits « Oceanographic Equipment « Transformers « CAPABILITIES — Project Management + Systems Engineering « Research & Development 


EG & G TECHNICAL ywohgpeny e — NEW noe Sosrars, anes. — \6 r O 7 


; 0. Rysreen Assoc nc. — SYRACUSE, N. Y., 


), PHILADELPHIA, Pa., 
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RESEARCH AND DEVELOPMENT 
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Submillimeter Wave Generation to be Reviewed 


OPTICAL PRINCIPLES combined with 
traveling-wave tube techniques may 
provide the first submillimeter 
waves at useable power levels. That 
is the opinion of Prof. Paul D. Cole- 
man of the Ultramicrowave Group 
at the University of Illinois. He 
will discuss the reasons for this con- 
clusion as well as some more radi- 
cal approaches at the forthcoming 
International IRE Convention. 

Prof. Coleman admits that no 
one knows whether an electron de- 
vice can produce useable power at 
300 to 3,000 Gc. However he will 
report progress in several direc- 
tions made at the university under 
contracts to Wright Air Develop- 
ment Depot, the Atomic Energy 
Commission and the Air Force 
Office of Scientific Research. Inter- 
esting possibilities from the more 
than sixty organizations active in 
this effort will also be reviewed. 

Almost every branch of physics 
is involved in efforts to produce sub- 
millimeter waves, according to 
Coleman. The classical method for 
producing electromagnetic energy 
is to retard electrons with electro- 
magnetic fields to convert their 
kinetic energy to electromagnetic 
energy. In the quantum method, a 
system is permitted to interact with 
an electromagnetic field so that it 
undergoes a transition from a 
higher to a lower energy state. In- 
ternal energy is thus converted 
into electromagnetic energy. Real- 
ization of either basic method may 
take a variety of forms but the 
problems of coherence, field con- 
tainment and energy conversion al- 
Ways seem to arise. 

In a classical scheme, coherence 
implies bunching, while in a quan- 
tum mechanical scheme it implies 
stimulated emission. Because both 
require an electromagnetic field, 
containment of the field is a re- 
quirement for both methods. In 
electron-beam devices for submilli- 
meter waves, containment is a ma- 
jor problem. Conversion of readily 
available energy to coherent energy 
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of the desired frequency is required 
of any oscillator. The conversion 
problem also involves getting en- 
ergy into and out of the device. 

The relationship of these three 
problems to the devices to be dis- 
cussed at the conference will be in- 
dicated as well as the attempts be- 
ing made to solve them. 

In electron beam devices, an elec- 
tron can interact with electromag- 
netic fields of other electrons or 
those established by its own mo- 
tion. These devices can be cate- 
gorized as standing-wave or reso- 
nator devices, slow-wave devices, 
fast-wave devices and acceleration 
radiation devices. 

Standing-wave or resonator de- 
vices (magnetrons, klystrons) have 
limited usefulness at wavelengths 
shorter than 2 mm because of the 
small dimensions and _ increased 
losses. However, with a higher or- 
der mode and megavolt bunched 
beam, an unloaded microwave cav- 
ity resonator can operate down to 
about 0.8 mm. 

At shorter wavelengths in an ul- 
tramicrowave form of an optical 
interferometer, interaction between 
an obliquely incident plane electro- 
magnetic wave and a bunched elec- 
tron beam can be obtained in a di- 
electric medium. By maintaining 
synchronism between wave and 
beam, a relationship exists that is 
identical to the Cerenkov radiation 
condition. This approach is being 
investigated by M. D. Sirkis and 
R. Strain at the U. of Illinois. 

J. Stafford is working with an- 
other resonator at the university 
that consists of a plasma column be- 
tween two metal plates and uses a 
strong magnetic field. Resonant 
frequency is determined by dimen- 
sions and plasma characteristics. 

An electron beam can interact 
with a traveling wave field in sev- 
eral ways. Based on known accom- 
plishments in this area, Prof. Cole- 
man believes that refinements of 
conventional slow-wave structure 
techniques will enable them to pro- 


duce submillimeter waves long be- 
fore newer methods are developed. 
A twt constructed from round 
waveguide could achieve coherent 
radiation by prebunching the beam 
and keeping it bunched during tran- 
sit. Analysis of the bunched beam 
case is the same as that used in 
twt’s, so Cerenkov and twt inter- 
action must be the same. The 
bunched beam would have to con- 
tain harmonics of a lower fre- 
quency, so the Cerenkov scheme re- 
duces to frequency multiplication. 
Physical optics are used to couple 
out the Cerenkov radiation. 

Acceleration radiation devices 
are based on the fact that ac- 
celerated charges radiate energy. 
Recent progress in producing 
pulsed magnetic fields exceeding 
100 kilogauss have renewed inter- 
est in these devices. 

Several experiments are also in 
progress at the U. of Illinois in 
which attempts are being made to 
shift to higher frequencies using 
a moving-mirror doppler effect. 


Spectrometer Aids Tube 
And Semiconductor Study 


OMEGATRON mass spectrometer per- 
mits detection and measurement of 
gaseous components in high vac- 
uum. It serves as an inexpensive 
automatic scanning analyzer and 
was developed during investigation 
of oxygen interaction with atomi- 
cally clean germanium and silicon. 

The system developed by Ray- 
theon has other applications to elec- 
tronics, particularly in relation to 
vacuum tubes. It can be used to ex- 
amine residual gases in vacuum 
tubes and gases evaporated from 
hot cathodes, that penetrate glass 
and ceramics, and that are ab- 
sorbed and released by metal sur- 
faces. The instrument can also be 
used to detect leaks, examine resi- 
dual gases in diffusion pumps and 
for the study of aging effects in 
vacuum tubes. Further study may 
lead to noise reduction in klystrons, 
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Here is a shift register panel which demonstrates 
the enormous component savings and the sub- 
stantial reduction in backboard wiring and circuit 
complexity that can be achieved through the use 
of Tung-Sol Dynaquad transistors. This compo- 
nent advantage is typical of the assembly economy 
(especially with printed circuitry) that can be real- 
ized in many other applications, including: com- 
puter memory and readout; core drivers; relay 
activators; sweep generators; and high energy 
switching. For full technical details write: Tung 
Sol Electric Inc., Newark 4, New Jersey. 








1 printed circuit board assembly performs the 
job of 3. 10-bit shift register designed with 
Tung-Sol Dynaquad transistors. Just one as- 
sembly is required where 3 are necessary when 
designed with conventional components. 
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7 components replace 14. Comparison of a single stage of the 10-bit shift 
register designed with Dynaquad transistors (left) and conventional com- 
ponents (right) shows the circuit simplicity and component reduction ob- 
tained with Tung-Sol’s new germanium multilayer alloyed junction tran-, 
sistor. 


Dynaquad is a three-terminal device featuring re- 
generative switching characteristics. One terminal 
—the base—serves as the control gate for initiation 
of the regenerative action. It permits turn-on and 
turn-off by bursts of drive power. In this way, a 
small signal controls large amounts of energy in a 
Typical electrical characteristics and ratings. ratio not approached by conventional 3-layer junc- 
tion transistors. Trace shows Dynaquad collector 
characteristics with base current turn-on, 


2N1966 2N1967 2N1968 





Pc collector dissipation at 25°C 120 MW 
BVces collector breakdown voltage -— 50 volts 
Ics sustaining current 15 Ma 
Ip (on) base turn-on current 0.1 Ma 


Technical assistance is available through: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.; Detroit, Mich.; 


Irvington, N.J.; Melrose Park, Ill.; Newark, N.J.; Philadelphia, Pa; ® 
Seattle, Wash. In CANADA: Abbey Electronics, Toronto, Ont, ® 


see Tung-Sol Dynaquad Transistors 
at the IRE show booth Nos. 2334-2336, 2427-2429 
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John 
Gregorio 
can 
show 

you... 


how to measure ac ratios to 
one part per million... 
at a sensible price 


In fact, any of North Atlantic’s field engineering representatives can quickly demon- 
strate how the Models RB-503 and -504 Ratio Boxes will meet all your requirements 
for high accuracy at lowest cost. 


Designed for either bench or rack mounting, both models provide rated accuracy 
over their full ratio range, with six-digit, in-line window readout for best readability. 
Both incorporate heavy duty switches with transient suppression, fold-away legs, 
easily removeable end plates and voltage dividing transformers to MIL-T-27A. 
Abridged specifications are given below: 


RB-503 RB-504 
Ratio Range 0.000000 to 1.111110 —0.111110 to +1.111110 
Accuracy Of Ratio For All Ratios | _. [ 0.0001 2 [ , 0.000025, 
(at 400 cps) + 10.001 + (Ratio) | % += | 0.0001 + (Ratio) 
Frequency Range (Useful) 50 to 10,000 cps 50 to 10,000 cps 
Nominal Input Impedance 
(at 400 cps) 50K-60K > 250K 
0.5f, Volts, (f in cps) 1.0f, Volts, (f in cps) 
Max. Input Voltage (not to exceed 350 V.) (not to exceed.350 V.) 
Max. Effective Series Resistance | 3.5 ohms 8 ohms 
: 5 decades plus 5 decades plus 
Resolution 1 turn potentiometer 1 turn potentiometer 
Size 13%"h. x 19" w. x 8" d. 3%" h. x 19” w. x 8" d. 
Price $295.00 $450.00 















































Also from North Atlantic: Model RB-510 for high precision at 10 kc and RB-520 
for MIL Spec applications. 


If you're up against critical jobs of ac ratio measurement — in the laboratory, on the 
production line, or in the field — it will pay you to talk to the North Atlantic man in 
your area. For his name, call or write today. Or request 
Bulletin RB 503-504 for complete data. 


NORTH ATLANTIC industries, inc. 


TERMINAL DRIVE, PLAINVIEW, L.1., NEW YORK e OVerbrook 1-8600 
See Us at IRE—Booth 3939 
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advances in vacuum technology and 
improvement of getters. 

The apparatus used in the semi- 
conductor program includes the 
omegatron—a _  small-volume _ r-f 
spectrometer operating on the cy- 
clotron-resonance principle. It is 
used with a highly sensitive quartz 
microbalance that can detect weight 
changes of 10° grams, a modified 
Wagener setup to study getter ac- 
tion and associated vacuum systems 
using oil, mercury, ion or cryogenic 
pumping. Pressures as low as 10°” 
mm Hg were obtained. 

Combining the vacuum microbal- 
ance and omegatron spectrometer 
in a single apparatus provides a 
useful tool to study outgassing, 
sputtering, dissocation, adsorption 
and oxidation phenomena. Data are 
provided over a wide range of pres- 
sures and temperatures with simul- 
taneous identification of the prod- 
ucts evolved from experimental 
procedures. These investigations 
provide information necessary to 
understand the complex processes 
occurring in the electron tube. 

A complete investigation of re- 
sidual gases in an electron tube re- 
quires knowledge of the origin of 
contaminants, partial pressure of 
each gas, its physical state (atomic, 
molecular, ionic) and its interaction 
with other materials. Where there 
are hot filaments, varying poten- 
tials and components made from a 
variety of materials, all must be 
taken into account to understand 
the effects of residual gases on tube 
parameters and tube life. 

An off-shoot of the project was 
development of an oscillator with a 
simpler drive system. The oscil- 
lator covers a range of two decades 
for one revolution of the tuning 
control, which was obtained by 
using a variable capacitor having a 
range of 10:1. With the oscillator 
incorporated, the omegatron spec- 
trometer can be swept from mass 
number 2 to mass number 200 with 
one revolution of the tuning control. 

In operation, ions formed in the 
omegatron are separated according 
to mass. Ion currents indicate con- 
centrations present in the analyzing 
chamber. Recorded current and fre- 
quency can be interpreted in terms 
of concentration of a particular gas 
identified by its mass number. Mass 
numbers of low-molecular-weight 
gaseous components can be succes- 
sively monitored and relative con- 
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centrations estimated by sweeping 
over the available frequencies. 
The omegatron mass spectrome- 
ter can determine gas composition 
in the pressure range from 10°” to 
10° mm Hg. In this high vacuum 
region, partial pressure of a gase- 
ous component can be determined, 
not just total gas pressure. This 
capability results because the device 
has reasonable resolution at high 
sensitivity and is constructed of 
materials that can be baked out to 
achieve low residual pressures. 


One-Man Control System 
For Nuclear Power Plant 


CONTROL SYSTEM for a_ nuclear 
power plant will perform a variety 
of functions automatically, includ- 
ing that of shutting down the sys- 
tem if dangerous conditions de- 
velop. During normal operation, 
only one man at a control console 
will be required to operate and 
monitor the 1,500-Kw power gen- 
erating system. The instrumenta- 
tion and control system has been 
designed for the PM-3A nuclear 
power reactor that will be installed 
at McMurdo Sound in Antarctica. 

The system, including all instru- 
ments and controls for the nuclear 
reactor and steam generator, was 
designed and built by General Dy- 
namics/Electronics. The air-trans- 
portable nuclear power plant is be- 
ing built by The Martin Company. 

Logic networks will monitor both 
the reactor and feed-water systems 
to differentiate between secondary 
component failures and dangerous 
operating conditions. Using this 
information, these circuits. will 
make decisions whether to continue 
operation or shut down the system. 

Nuclear instrumentation com- 
prises a 7-channel system for meas- 
uring and controlling neutron flux 
in the reactor from cold start-up 
through 150 percent of rated power 
output. Automatic  self-checking 
circuits used in the control loops 
will immediately indicate malfunc- 
tions in the instrumentation system 
and pinpoint location of the fault. 

Automatic analyzing equipment 
will constantly monitor and control 
chemical composition of water used 
in the boiler. Computer techniques 
in the boiler feed-water control 
loops will anticipate deviations 
from normal operating conditions. 
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magnetic 


controls 
company 


has made 


6147 | 


TEMPERATURE | 
CONTROLS 


for these 


e e THOR 
missiles 


REGULUS 


Missile manufacturers demand light, accurate, reliable 
gyro temperature controls—delivered on time. Mag- 
netic Controls Company pioneered this field in 1952. 
Since then we have reduced the weight and size of these 
controls by 90% while increasing accuracy and reliabil- 
ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and 
detailed facts on specific applications, phone or write: 


MAGNETIC CONTROLS COMPANY 


6411 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. @ WE. 9-4691 


Heat Control Systems e@ Static Inverters @ Voltage Monitoring Systems 
VISIT BOOTH 1623—1.R.E. SHOW 
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COMPONENTS AND MATERIALS 
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SPECIAL 


Speaking of New Components... 


DEVICE AND MATERIALS men who 
have not organized a systematic, 
planned coverage of both exhibitors 
(over 850) and technical papers 
(over 265) will find themselves 
hard pressed to cover all they wou!d 
like to see and do at this year’s In- 
ternational IRE Convention. 

With this thought in mind, we 
pinpoint some specific papers that 
interest this column and should in- 
terest components men. Use this as 
a check list in your own behalf. We 
also suggest that readers carefully 
comb through the special feature 
that highlights the show (p 182), 
the special products and designs 
story on p 36, and other sections 
including new products on p 212 
to ferret out exactly what they want 
when they are in New York. It will 
be wise to contact specific people 
before the show to make sure that 
they can talk to you. Use your time 
to advantage, and don’t forget to 
take this issue of ELECTRONICS 
along. 

A number of wafer and pellet- 
shaped microcomponents, including 
tantalum and ceramic capacitors; 
carbon and metal oxide film re- 
sistors; and silicon rectifiers will be 
analyzed in a paper that will ex- 
amine these units from a produc- 
tion mechanization point of view’. 
A dot components packaging sys- 
tem* and a survey of high-density 
computer module construction tech- 
niques will be taken up at this same 
session’, 

One paper 
electron-device 


that should interest 

men discusses a 
solid-state display device that works 
on a new principle*. This is a thin, 
flat panel of piezoelectric material, 
one surface of which supports an 
electroluminescent layer. Voltage 
pulses, applied to several electrodes 
suitably positioned on the periphery 
of the panel, introduce traveling 
acoustical waves into the piezoelec- 
tric material. Electrical fields ac- 
company the waves so produced and 
interact with the electrolumines- 
cent layer to produce a localized 
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spot of illumination. The position 
of the spot is controlled by varying 
the relative timing of the pulses to 
produce either a raster or an oscil- 
loscope pattern. Means for continu- 
ously modulating the light intensity 
of the spot will be discussed. 

Broadcast engineers will take in 
recent advances in vidicons’. This 
is a report on new and improved 
vidicons by American and foreign 
manufacturers. Tubes will be re- 
viewed on the basis of improvement 
or novelty of the characteristics of 
sensitivity, spectral response, lag 
and gamma. Because of current 
standardization activity, particular 
emphasis will be given to a review 
of gamma, the transfer character- 
istic, with regard to methods of 
test, and variation with tube pa- 
rameters. 

Space electronics and materials 
men should cover the talk on the 
effects of Van Allen Belt Radiation’. 
An estimate of radiation effects 
on various materials and com- 
ponents is included as an extrapola- 
tion of data secured from nuclear 
fission fragment bombardment and 
gamma irradiation. Specific com- 
ponents and materials will be dis- 
cussed, and recommendations will 
be made for an additional testing 
and evaluation program. 

The present state of new semi- 
conductor and ferrite devices for 
microwave signals will be covered 
by a paper’ that will emphasize the 
applications of low-loss ferrites and 
Varactor, pin and tunnel diodes. 
Applications will include paramet- 
ric amplification harmonic genera- 
tion, r-f power control, signal lim- 
iting, crystal protection, oscillation, 
mixing, negative resistance ampli- 
fication and tunable filtering. The 
authors will point out the advan- 
tages of the new devices, such as 
improved sensitivity, lower power 
supply requirements, reduced size 
and weight and increased rugged- 
ness and reliability. 

Six papers will be presented in 
the session on Advances in Compo- 


nent Designs: resonators’, micro- 
module inductors’; micromodule re- 
liability report’; solid tantalum 
capacitors"; bowl-shaped perma- 
nent magnets”, and silver-cadmium 
batteries”. 

This column was first to report 
the reliability data on the RCA 
micromodules program (ELECTRON- 
Ics, Nov. 25, p. 138) and a complete 
rundown, now discussed in the Levy 
paper” should be of considerable 
interest. The practical applications 
of the RCA micromodule in avionics 
will be discussed at the Military 
Electronics Sessions the following 
day“. Micromodules can be inte- 
grated with standard components in 
existing equipment requiring a 
change of scope without a change 
in configuration. 

Several possible transducer appli- 
cations are presented in a discus- 
sion of the piezomagnetic effect in 
certain ferrites’. The results of 
this investigation have been used 
in the development of a ferrite 


Bonding Semiconductors 


Permanent metallurgical bond is 
assured between solder and base 
metal. Even when liquid, contin- 
uous conductive coating of tin-gal- 
lium clings to base metal in smooth 
uniform layer. Chief use: for 
stamping base tabs to support the 
silicon or germanium wafer in tran- 
sistors. Developed by Alpha Metals, 
Jersey City, N. J. 
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NEW B/A MODEL NC-1 


Performs 

transistor tests 

up to 90 amps 

at peak power levels! 


Only the Baird-Atomic NC-1 offers you the advantages of a direct reading, variable duty 
cycle test set for non-destructive measurement of medium and high-power transistors. 


Check these important features: 


Minimizes heat sink requirements 
Under optimum conditions, requires only 6/10ths of 


1% of the input power used in conventional DC 
current tests 


Permits 750 watts max. power with max. current of 
50A or max. voltage of 250V 


Provides DC meter readings of Ver, Is, Vce and Ic — 
common emitter configuration under pulse conditions 


Measures leakage currents, Ico and ko, by standard 
techniques 


Allows breakdown measurements to be performed 
under variable bias conditions 


Evaluates switching capabilities of device under 
dynamic conditions 


See us at Booths 3216-3218 
IRE Show, New York. 


The Baird-Atomic Model NC-1 applies suitable 
pulse drive signals to the transistor under test and 
then peak detects the resulting current pulses at the 
same measuring value as steady state DC. Because 
the average pulse signal power is considerably lower 
than that of steady state DC, less stress is put on the 
transistor. This permits power tests to be made at a 
level many times that of rated device dissipation. 


Write today for additional information and name 
of your nearby Baird-Atomic representative. 


BAlIP D-ATOM/C,/NC. 


JS university road + cambridge 38, mass. 


BAIRD-ATOMIC HAS THE MOST COMPLETE LINE OF TRANSISTOR TEST EQUIPMENT 
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Sigma brings 


big gun to bear on 


commercial relay field 


There’s a new Sigma relay just coming into 
the picture that’s so disarmingly simple 
in design, construction and operation that 
Believers in Complexity will probably get 
mad when they see it. (After all, if you 
give someone a simple answer to anything 
nowadays they think that you couldn’t 
possibly have understood the problem.) 
But the reaction around here is that the 
designer’s really got something, and there 
was even talk about erecting a small 
monument to him in the parking lot.* 


We were going to call this new general 
purpose AC-DC relay the “Series 90” until 
there was some rumbling in the number 
department, so now it has the much more 
economical, sensibly conservative number 
of 46. It’s an honest-to-goodness good 
heavy duty commercial relay, that will 
switch up to 10 amp, 120-volt resistive 
loads on as little as 200 mw. DC 
or 0.5 v-a AC. What the big sim- 
plicity pitch Means To You is that 
there are so few parts it’s almost 
impossible for anything to get out 
of whack; the few parts it does 


*We decided not to overdo it and gave bim a 
Rolls-Royce instead, 


have aren’t hard to make or assemble 
(translated, $3 or $4 per relay in 
quantity); a big motor and fat DPDT 
contacts efficiently use every bit of the 
volume and give a long mechanical life 
— from 500,000 operations on 10 amp 
loads to 10 million operations at no 
load. Since we hope the “46” will find 
its way into such things as machine tool 
controls, timers and laundry equipment 
(and even smarter Electronic Devices as 
well), the octal plug-in base has the 
same pin connections as the relays al- 
ready sitting in this type of equipment. 
If you want to call this a retrofit, go right 
ahead. That’s it there in the picture, 
in a revealing 1% x 12%" x 2%’ plastic 
enclosure. 


The first few thousand are now begin- 

ning to roll, and while we’re not quite 
ready to talk delivery by the car- 
load, anyone interested in trying 
out 46’s in sample quantities will 
get to sit in the sales manager’s 
padded office for 8% glorious 
minutes. 


Series 46 Relays and other selected Sigma products and 
personnel on display at booths 2628-2630, New York 
Coliseum, March 20 to 23. Come energize them. 


SIGMA 


SIGMA INSTRUMENTS, INC. 
62 Pearl Street, So. Braintree 85, Mass. 
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piezomagnetic stress transducer. 
The device produces a d-c output 
voltage proportional to the stress in 
a ferrite sensor. The relationship 
between output voltage and stress 
can be made either linear or loga- 
rithmic to fit the best requirements 
of a particular instrumentation 
problem. The transducer is smaller 
and more sensitive than similar de- 
vices utilizing semiconductor strain 
gages by at least an order of mag- 
nitude. 

The session on Application of 
Solid-State Devices as Components 
includes talks on semiconductor 
band-pass filters”; microsystem cir- 
cuits consisting of resistive and ca- 
pacitive layers”; a new silicon ox- 
ide capacitor’; new concepts in 
thermoelectric device design’; a 
tape for metal-ceramic sealing”; 
and a unique component for use in 
i-f circuitry*. M.F.T. 


REFERENCES 


(1) S. M. Stuhlbarg and L. P. Sweaney, 
Microminiature Components and Packag- 
ing, P. R. Mallory & Co., Inc., Indianapo- 
lis; presented at the Product Engineering 
Session, Mon., Mar 20, 2:30-5 PM, Coli- 
seum, Faraday Hall. 

(2) A. E. Hawley, E. A. Klein and S. 
Rubin, A Dot Component Packaging Sys- 
tem, Hughes Aircraft Co., Culver City, 
Calif., same session as above. 

(3) N. Schuster and W. Reimann, New 
Developments in Multilayered Etched Cir- 
cuitry, Litton Systems Inc., Woodland 
Hills, Calif.; same session as above. 

(4) S. Yando, Solid-State Display De- 
vice, General Telephone and Electronics 
Labs, Bayside, N. Y.; Electron Devices 
Session, Mon., Mar 20, 2:30-5 PM, Coli- 
seum, Morse Hall. 

(5) M. Rome, Advances in Vidicons, 
Machlett Labs, Inc., Springdale, Conn. ; 
Broadcast Session, Tues., Mar 21, 10 AM- 
12:30 PM, Waldorf Astoria, Jade Room. 

(6) R. S. Shane, Effects of Van Allen 
Belt Radiation on Material, Light Mili- 
tary Electronics Dept, G E Co., Utica, 
New York; Space Electronics Session, 
Wed., Mar 22, 10 AM-12:30 PM, Waldorf 
Astoria, Sert Room. 

(7) M. E. Himes, A. Uhlier and R. Da- 
mon, Advances in Solid-State Microwave 
Devices, Microwave Associates, Inc., Bur- 
lington, Mass.; Microwave Solid State 
Session, Wed., Mar 22, 10 AM-12:30 PM 
at the Coliseum, Morse Hall. 

(8) J. L. Ekstrom, General Theory of a 
Class of UHF Resonators, Westinghouse, 
Baltimore; Advances in Components De- 
sign Session, Wed., Mar. 22, 2:30-5 PM, 
Waldorf Astoria, Jade Room. 

(9) G. G. Hauser, Materials and Form 
Factors for Micromodule Inductors, Semi- 
conductor Materials Div., RCA, Somer- 
ville, N. J.; same session as above. 

(10) D. T. Levy, Micromodule Reliabil- 
ity Status Report, RCA, Somerville, N. J.; 
same session as above. 

(11) R. Rhodes, Solid Tantalum Ca- 
pacitors, IBM Corp, Kingston, N. Y.; 
same session as above. 

(12) J. C. Wurr, Design of Bowl Mag- 
nets Using the Electrolytic Tank, Litton 
Industries, San Carlos, Calif.; same ses- 
sion as above. 

(13) P. L. Howard, Sealed Silver-Cad- 
mium Battery, Yardney Electric Corp., 
New York, N. Y.; same session as above. 

(14) G. Sievers, Micromodules in Avi- 
onics, RCA, Burlington, Mass., Mar 23, 
2:30-5 PM, Waldorf Astoria, Sert Room. 

(15) C. E. Land, A Ferrite Piezomag- 
netic Stress Transducer, Sandia Base, Al- 
buqurque, N. M.; Mar 23, 2:30-5 PM, 
Coliseum, Morse Hall. 

(16) S. N. Levine and J. J. Stein, Semi- 
conductor Band-Pass Filters, RCA Surf- 
Com Div., New York, N. Y.; Wed., Mar. 
22, 10 AM-12:30 PM, Waldorf Astoria, 
Jade Room. 
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(17) W. W. Happ and G. C. Riddle, 
Film-Type Microsystem Circuits, Lock- 
heed, Palo Alto, Calif.; same session as 
above. 

(18) O. B. Cecil, Silicon Oxide Capaci- 
tor, Texas Instruments Inc., Dallas; same 
session as above. 

(19) W. H. Clingman, Thermoelectric 
Device Design, Texas Instruments, Dal- 
las: same session as above. 

(20) H. D. Doolittle, K. Ettre, R. F. 
Spurk and P. F. Varadi, Ceramic Metal- 
lizing-Tape: Machlett Labs, Springdale, 
Conn.: same session as above. 

21) A. Lungo and F. Sauerland, Ce- 
ramic Bandpass Transformer and Filter 
Flement, Clevite Electronic Components, 
Cleveland; same session as above. 


Adhesives for High 
Temperature Uses 


THREE NEW adhesives having in- 
creases in high-temperature capa- 
bilities, have been announced by 
Radiation Applications, Inc., Long 
Island City. 

The first, RAISEAL 100, is an elas- 
tomeric adhesive, rated capable of 
withstanding in excess of 300 
pounds per square inch in shear at 
700 F for one hour. Because it is 
based on silicone elastomers, it is 
expected to have the excellent en- 
vironmental resistance of silicones. 

This product is useful as a high 
temperature sealant or potting com- 
pound, and is especially useful in 
encapsulation of electrical or elec- 
tronic components. This flexible 
material would be good for aviation, 
missiles and electronics applica- 
tions. 

The second RAISEAL 200, a one- 
component system, is a pasty ad- 
hesive or sealant, especially useful 
for sealing and encapsulation. It 
has good resistance to various en- 
vironments such as acids, alkalis, 
fuels and oxidizers. Tests under 
tension show it may be used at 50 
psi at 800 F for 90 minutes. 

The third, RAISEAL 300, a rigid 
structural adhesive, is claimed to 
have more impact resistance and 
more flexibility than a_ straight 
phenolic or epaxy adhesive. It does 
not have the brittleness of a ce- 
ramic adhesive. This product can 
be used best at temperatures be- 
tween 600 and 1,000 F. For exam- 
ple, a constant tensile load of 20 psi 
was maintained for 45 minutes at 
1,000 F. It is useful for metal-to- 
metal bonds and putting honey- 
combs together. 

All three new products are cured 
at far lower temperatures than 
those at which they will be used. At 
present the products are available 
in developmental quantities. 
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TRUE RMS Voltmeter 
with 


‘sm AULUNAL 


measures 
wide range of Waveforms \/\/ iw, 


BALLANTINE model 350 


features: 


@High accuracy achieved on waveforms in which 
peak voltage may be as much as twice the 
RMS. Not limited to sinusoidal signals. 


@ Left-to-right DIGITAL READ-OUT. Fast, simple 
nulling operation consists of selection of dec- 
ade range by push-button, and adjustment of 
four knobs for minimum meter indication. 
These operations attenuate the input signal to 
a predetermined value, causing a bridge cir- 
cuit to be balanced by changing the current 
through a barretter. 


@Temperature-controlled oven contains the bar- 
retter and and ambient temperature compen- 
sating resistor. Effect of ambient temperature 
changes is less than 0.005% /° C from 20° C. 


@Proper NIXIE digit is lighted automatically 
while bridge is being balanced. No jitter. 


®@ Rugged, accurate. Doesn’t require the extreme 
care of many laboratory standard instruments. 
No meter scales to read. Useful for laboratory, 
production line, and in the field. 


specifications: 


VOLTAGE RANGE: 0.1 to 1199.9 v 
FREQUENCY RANGE: 5SOcps to 20 ke 


ACCURACY: 14% 0.1 to 300 v, 100 cps to 10 ke; 
12% 0.1 v to 1199.9 v, 50 cps to 20 ke 


INPUT IMPEDANCE: 2 megohms in parallel with 15 pF to 45 pF 


POWER: 60 watts, 115/230 v, SO to 400 cps 
WEIGHT: 19 Ibs. for portable or rack model 


Available in Cabinet or Rack Models 


Write for brochure giving many more details 


— Since 1932 — 


1eY BALLANTINE LABORATORIES tw 


Boonton, New Jersey 


CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 

AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/OC AN 

INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES. 
ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1,000 MC. 
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SPECIAL 


PRODUCT ENGINEERING AND PRODUCTION REPORTS 


Stress Board and Component Miniaturization 


FURTHER DETAILS on Litton Sys- 
tems’ methods of designing and us- 
ing multilayer etched circuit 
board'* will be given in an IRE 
Convention session on Product En- 
gineering and production. Other 
papers will discuss microminiature 
packaging’ *, thermoelectric spot 
cooling’, and improvement in pic- 
ture tube manufacturing methods.° 

Litton has developed three varia- 
tions of the multilayer board. The 
basic method (Fig. 1) utilizes clear- 
ance holes on all layers above solder 
connection points. Holes are not 
plated. Direct access to the connec- 
tion points allows connections to be 
soldered and unsoldered many 
times. The pads, or lands, are held 
in place by the plastic above and be- 
low. Layers of the laminate are 
bonded with thermosetting ma- 
terial, in a hydraulic press. 

This type of laminate is in pro- 
duction for several computers. 
Modular cards are soldered directly 
to the laminates. To save space and 
weight, connectors are not used. 
Connectors and their associated 
wiring would almost double the 
height of the cards, which are about 
one to 1.5 inches high. Use of the 
laminate alone concentrates all in- 
terconnecting wiring within a 
height of one-sixteenth inch. 

The second approach (Fig. 2) 
uses clearance holes from one side 
to the connection point, but has 
plated-through holes from the con- 
nection point to the back side. When 


FIG. 1—Exploded view of basic 
laminated multilayer board 
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FIG. 2—Board modified for layer 
connections by bottom wiring 


circuit paths are provided on the 
back side, this design permits con- 
nections between layers. 

A third design (Fig. 3) has no 
clearance holes. Pads are provided 
on the top and bottom layers and 
a hole is plated all the way through. 
The plating provides layer-to-layer 
connections. By eliminating the 
large clearance holes, the circuit ca- 
pacities of the layers are increased. 
The small holes and high intercon- 
nection densities are suited to 
microcircuit applications. Litton 
expects to use this kind of laminate 
in an aircraft computer where con- 
nectors are specified. Cards will 
plug into connectors soldered into 
the laminate. 

The paper will survey high-den- 
sity computer module construction 
techniques and compare volumes, 


Bie 


of laminated board 


FIG. 3—Plated through holes con- 
nect layers directly 


weights and maintainability. 

Component densities of two mil- 
lion per cubic feet, including all 
thermal, interconnection and struc- 
tural provisions, can be achieved 
with a dot component packaging 
system, Hughes Aircraft Company 
will report’. Multilayer deposition 
is used to connect components and 
pressure techniques are used for 
connections to modules. Speakers 
from P. R. Mallory will present a 
microcomponents market analysis 
and discuss a number of wafer and 
pellet - shaped microcomponents’. 
Methods of producing prototypes 
and packaging techniques suited to 
production mechanization will be 
described. 

Forced convection cooling re- 
quirements can be reduced by ther- 
moelectric spot cooling, according 
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TUNG-SOL 
HIGH 
PERFORMANCE 


GENERAL PURPOSE 
MINIATURE COMPUTER TRIODE 


7719 


Directly replaces parallel-connected 5965 and 7062 twin-triodes 
while providing these added advantages for designers of com- 
puter circuits: 


®@ Higher transconductance ©® Very sharp cut-off 


® Much higher plate © Linear transfer 
dissipation characteristics 


@ Very high perveance © Improved reliability 


The Tung-Sol 9-pin miniature 7719 general purpose triode is 
the latest addition to the Tung-Sol family a top-rated, high- 
reliability tubes for computer service. Rated at 6 watts plate 
dissipation, the 7719 incorporates many design and construction 
features which assure computer users the maximum number 
of hours of trouble-free peak performance. 


CHECK THESE ADDITIONAL BENEFITS: 


* Freedom from cathode interface and reduced electrical leak- 
age .. . Achieved through use of a passive cathode alloy and 
lower heater power per unit area. 


Minimization of grid emission . . .The 7719 is designed with 
heavy grid support wire and a double connection to the grid 
for cooler operation allowing use of 1 megohm grid circuit 
resistance. 


High stability . . . Use of heavier stock plate material assures 
more even distribution of heat and lower plate temperature. 
Cool operation further guaranteed by cool cathode and low 
bulb temperature (173°C at 6 watt dissipation). 

Very little “island” formation . . . Optimized Lagan” 
minimizes island formation thereby providing sharp cut-off, 
linearity and high perveance. 


Typical applications of the 7719 are found in totem pole 
amplifiers to drive function-generating potentiometers, cathode 
followers, and multivibrators. Full technical details on the 7719 
are available immediately on request. 





RATINGS 


Heater Voltage (Series) 12.6+0.6 
Heater Voltage (Paralie!) 6.3+0.3 
Maximum Plate Voitage 330 
i Plate Dissipati 6.0 
Maximum DC Cathode Current 40 
Maximum Heater—Cathode Voltage: 
Heater Negative With Respect to Cathode 
Total DOC and Peak 
Heater Positive With Respect to Cathode 
oc 
Total DC and Peak 
Maximum Bulb Temperature 


(s) TUNG-SOL 


Technical assistance is available through: Atlanta, Ga.; Colum- 
bus, Ohio; Culver City, Calif.; Dallas, Texas; Denver, Colo.; 
Detroit, Mich.; a oe N. J.; Melrose Park, Ill.; Newark, 
N. J.; Philadelphia, Pa.; Seattle, Wash. In CANADA: Abbey 
Electronics, Toronto, Ont. 
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to a study’ by Collins Radio Com- 
pany. Combining both methods al- 
Settatin te. 1983 lows equipment to operate in higher 
temperature environments. RCA’s 
Electron Tube Division has found 
that the characteristics of picture 
tubes can be increased significantly 
by improvements in manufacturing 
methods’. Ultrasonic cleaning of 
electron gun parts, clean room as- 
sembly, a precision method of con- 
trolling cathode to grid spacing and 
Infinite Resolution other techniques will be detailed. 
Model 100A 01% Linearity | 


Low Noise | REFERENCES 
Long Life 





Outstanding Features 


(1) N. Schuster and W. Reimann, Mul- 

Low Torque |  tilayer Etched Laminates in High Density 

| Electronic Equipment, Electronic Circuit 

Low Inductance Packaging Symposium, University of 
and capacitance Colorado, Boulder, Aug. 18, 1960. 

The following papers are all scheduled 

for presentation at Session 6, Product 

Engineering and Production, Monday, 

March 20, at 2:30 p.m. in Faraday Hall, 

the Coliseum, during the IRE Convention. 

(2) N. Schuster and W. Reimann, New 

Mode! 100A & 106S Model 181S | Developments in Multilayer Etched Cir- 

cuitry. 
3) A. E. Hawley, E. A. Klein and S. 
Maximum Resistance 6,000 a 30,000 a Rubin, A Dot Component Packaging Sys- 
tem for Electronics 
: : (4) S. M. Stuhlbarg and L. P. Sweaney, 
Resolution Infinite Infinite Microminiature Components and Packag- 
: ing Techniques. 
; ‘ ; - (5) W. Stubstad, The Application of 
Linearity (independent) 01% 01% Thermo electric Spot Cooling to Electronic 
Equipment. 
Number of Turns 1 to 20 1 to 40 (6) J. C. Halbrook, Picture Tube Im- 


, 7 provement Through Controlled Environ- 
Power rating maximum 1.5 watts 8 watts ment and Ultrasonic Techniques. 





~ 


rrr 


Oo VV 


Transformer Tester 


‘ 


DESCRIPTION 
The Vico infinite resolution wirewound potentiometers 
utilize a unique design in which a precious metal brush 
of extremely light contact pressure, slides across a 
single helically wound length of resistance wire. The 
precious metal brush follows the exact helical path of 
the resistance wire, thus no sliding or helical error oc- 
Model 181S curs between the contact and wire, insuring extremely 
long wire life, a true stepless output, high accuracy, and 
low electrical noise. 

e use of a non-metallic wire form of exceptional 
dimensional! stability and low thermal coefficient of 
linear expansion, results in extremly high insulation 
resistance and low inductance and capacitance for use 
in AC. circuitry. 


3 
2 
z 
3 
a 
2 
| 
i 
P| 
3 
t 
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APPLICATIONS 

The bg potentiometer’s stepless output is ideally 
suited for use in high resolution servo systems and 
indicating systems where standard wirewound potentio- PRIMARY SECONDARY 
meters cannot eliminate the “Hunting Problems” com- METERING METERING 


mon to these systems. kik - KAKA A i OPes 


a 
CUSTOM MODIFICATIONS ‘heen Da 
Vico Potentiometers can be modified to specific cus- ae 
tomer requirements. Some of the available modifications - i 
include various shaft lengths, or shafts supplied with 


hobbed pinion ends, or pinned gears of aluminum, 
bronze or stainless steel to Agma Precision class 1, 2 
































r 3. 
Shaft Rotations can be supplied in other than 360° 


bes ae J 
increments. TRANSFORMER 
f UNDER 
ORDERING INFORMATION POWER TEST LOAD BANK 


Specifications listed are subject to change. When SUPPLY 
ordering, please refer to this data sheet number and spe- 
cify mode! number, total resistance, and number of 


turns. Delivery — from stock to 2 weeks. Block diagram of console 
RESOLUTION Write for full descriptive literature POWER SUPPLY, loads and meters 
required to test a wide variety 
of transformers are conveniently 
aa OM Bm edi ETERS grouped in a test console used at 
U.S. Testing Co., Hoboken, N. J. 
The transformer is loaded to rating 


: by the adjustable resistive and 
ROGUE INSTRUMENT CGl TATION rectifier load banks at the right, 


2370 LINDEN BOULEVARD, BROOKLYN 8, NEW YORK while voltage to the primary is 
Nightingale 9-5300 TWX: NY 2-2072 








adjusted by the Variacs at the oper- 
ator’s left hand. 
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Ceramic Tooling Helps 
Metal-Glass Sealing 


GLASS CONNECTOR 
PREFORM PIN 
HERMETIC 
CONNECTOR 
BODY 


CARBON 
INSERT 


CERAMIC 
BODY 


CARBON 
KNOCK-OUT 
HOLE 





GLASS 
PREFORM 


] 


4) 


i r. 7 CERAMIC 
sient = Oe TOP 
ee ome MOLD 




















A SPACER 
VLLLIIL Le 
(C) 


Ceramic is used with carbon molds 
(A) or inserts (B). Metal cups per- 
mit all-ceramic molds (C) 








GLASS-TO-METAL sealing molds and 
yields can be improved with high 
temperature ceramic tooling mate- 
rials, according to a recent report. 
Duramic Products Inc., Palisades 
Park, N. J., states that its mate- 
rials are four times as hard as car- 
bon, do not create an atmosphere 
which reduces oxides on metal seal 
parts and do not oxidize or change 
shape at 1,000 C. 

Since glass will adhere to the ce- 
ramics, suggested tool designs pre- 
vent ceramic-to-glass contact. The 
ceramic can be used to reduce the 
volume of carbon and to provide a 
long-lasting base for carbon molds 
(Fig. A) or inserts (Fig. B). The 
carbon is replaced as it wears out. 
In Fig. A, the distance between top 
and bottom plates also sets lead 
lengths. Fig. C shows an all- 
ceramic mold. 
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Tubing, Sleeving 
Insulated Wire 


a ISTANCE 
T tb 
( 7 


HYGRADE SR-398 SILICONE RUBBER-COATED FIBERGLASS SLEEVING 


A superior silicone rubber compound over fiberglass produces a tough, nearly glass-smooth 
surface for higher abrasion and cut-through resistance. Tested to MIL-T-5438 specs. Tensile 
strength 1000-1200 psi, yet expands to slip over terminals, connections. High dielectric strength 
(8000v) maintained even after continuous use at rated 210°C temperature. 


HYGRADE SR-404 FIBERGLASS REINFORCED SILICONE RUBBER SLEEVING 


Highest cut-through resistance obtained by use of high strength rubber compound with em- 
bedded fiberglass braid reinforcement. Exhibits almost no longitudinal stretch, yet expands 
in diameter and returns to normal size; especially useful where sleeving must slip over odd 
shapes in installation. Excellent corona, oil resistance. Available only in larger sizes. 


FLEXITE SR-200 SILICONE RUBBER EXTRUDED TUBING 


The answer where superior flexibility is required. Rated for continuous use at 200°C, yet 
equally suitable for low temperature applications. Outstanding elasticity, durability, compati- 
bility, and electricals. Excellent corona resistance makes FLEXITE SR-200 the first choice for 
high-voltage, high-temperature uses. Performs to MIL-R-5847C specifications. 


FLEXLEAD SILICONE RUBBER INSULATED WIRE AND CABLE 


Extruded silicone rubber insulation over a variety of conductors from solid to extra flexible. 
Combines outstanding electricals with high resistance to corona, oils, abrasion and weathering. 
Meets MIL-W-16878C (600v and 1000v ratings). Special cables with jackets of braided fiber- 
glass or metal shielding are engineered and manufactured to your specification. 


Write, phone, or wire for test samples and additional data. 


L. FRANK Bovey ri.4- 8 & SONS 


SINCE 1922 


SOURCE for EXCELLENCE in 


Insulating Tubings, Sleevings, and Lead Wire 
NORRISTOWN, PENNSYLVANIA 
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NEW ON THE MARKET 


Silicon Photocells 
READ 10,000 CHARACTERS 


SILICON readout photocells with 
response time from 5 to 20 micro- 
seconds are capable of reading 10,- 
000 characters per second in per- 
forated tape and punched card data 
reading systems. Manufactured by 
International Rectifier Corp., 1521 
E. Grand Ave., El Segundo, Calif., 
the cell series is available with 5, 
6, 8, 9, or 10 readout positions, 
with an active cell area (per seg- 


Tunnel Diode Supply 
REGULATED MV OUTPUT 


TUNNEL DIODE power source pro- 
vides highly stable voltage and cur- 
rent biases in the low voltage and 
millivolt regions. Model TD6M 
tunnel diode source uses solid-state 
devices and provides outputs at low 
impedance. The unit is stable with 
respect to ambient temperature 
and long-term drift and is closely 
regulated. 

Output is adjustable from 0 to 
6 v d-c. Vernier adjustment is pro- 
vided at any output over +0.5 volt. 
Current rating is 0 to 100 ma. 
Regulation is 0.05 percent or 2 mv 
for inputs from 105 to 125 v a-c, 
60-400 cps and 0 to 100-percent 
load change. 

A current-limiting device allows 
use as a constant-current source as 
well as a constant-voltage source. 
The power supply is available for 
bench use or rack mounting from 


212 


selec 


PER SECOND 


ment) of 0.128 x 0.067 inch, and 
center-to-center spacing of 0.087 
inch. 

The units operate to 150 C and 
have low noise output. Typical cur- 
rent generated is 350 microamperes 
for 0.01 square inch of active cell 
area at 1,000 footcandles illumina- 
tion. 
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Electronic Research Assoc. Inc., 
Cedar Grove, N. J. at $275 each. 
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High-Gain Transistors 
FOR LOW-LEVEL USES 


SILICON mesa series of low-current, 
high-gain transistors are espe- 
cially designed for low-level ampli- 
fication and high-gain at switching 
speeds. The series, 2N1944, 
2N1946 has a typical gain-band- 
width product of 100 Mc at 20 Mc, 


sy 


at the MHF@ Show 


with minimum gain-bandwidth of 
60 Me. 

Minimum h;,; is 150 at Vex = 2V 
and 7, = 1 ma. At J, = 250 za, 
hye = 60 minimum. Maximum h,, 
under similar conditions is 450 and 
250 respectively. The transistors 
are manufactured by Industro 
Transistor Corp., 35-10 36th Ave., 
oe 86. S. 
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Closed-Cirecuit Camera 
INCLUDES CONTROLS 


SELF-CONTAINED closed-circuit tv 
camera is competitively priced and 
includes camera and camera con- 
trol circuits in one unit. Only a tv 
monitor or home tv receiver is 
needed to complete a closed-circuit 
system. 

The 20/20 has a video bandwidth 


of 8 Mc, permitting 650-line hori- 
zontal resolution, with resolution 
limited by the video amplifier of 
the tv receiver. An optional syne 
generator provides 2:1 interlace 
and locks the vertical sweep to the 
60-cps line. 

Price is $1,400, from Kin Tel 
Div. of Cohu Electronics Inc., 5725 
Kearny Villa Rd., San Diego, Calif., 
with off-the-shelf delivery sched- 
uled June 30. 
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Magnet Wire 
FILM COATED 


TENSOLITE INSULATED WIRE CO., INC., 
West Main St., Tarrytown, N. Y. 
Type ML magnet wire is film coated 
with duPont ML Polymer. Rated for 
Class H temperature service (180C) 
or better, tests have shown it to 
have a life in excess of 10,000 hr 
at 240C. Cut-through resistance is 
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To better serve your instrumentation needs...Cain & 
Company. An integrated, nationwide network of applica- 
tion specialists, Cain & Company fulfills a vital mission for 
the complex technology of instrumentation. That mission 
is to creatively apply to your instrumentation problems a 
wide range of high-performance products. m With offices 
in 14 principal cities across the nation, Cain 
& Company combines national scope with the 
on-the-spot professional services of highly YY 
skilled representatives. A continuous training = 

program keeps Cain specialists abreast of tech- “D> 


A, < 
YME NTATION S* 


_xwrert OF NATigy 


nological and application developments. ..enables them 
to help you with your particular instrumentation problem. 
w Providing wide-range instrumentation coverage, Cain 
& Company represents products spanning the following 
fields: Low Level Instrumentation « Data Handling and 
Display * AC and DC Power Sources « Radar Simulation 
and Test Equipment * Microwave Tubes * Servo 
Test Equipment * Automatic ‘White Room’ 
Evaluation « Electron Beam Deposition and 
Welding. @ For more information about Cain & 


aw Company, its products, and its services write: 


CAIN & COMPANY, 115: ie: sini tos a 


























DURING THE IRE SHOW—visit our New York Off te 1492. Co 


Electronics Corp., Auto Dato, Behiman Eng 


p., Electrada Corp., Glectronic 


seum Towers, 10 Columbus Circle, New York City, for personal equipment demonstrations of products manufactured by: Alloyd 


Energy Conversion Corp., Neff instrument Corp., Remanco, inc _ Royco Instrument Corp., Tucor, Inc. 
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in excess of 400 C. Thermoplastic 
flow ratings are equally superior. 
Solvent resistance is excellent. 
Dielectric strength, 3400 v per mil 


dry, 1900 v per mil wet. The wire 
is available in sizes from Awg 20 
through 44. 

CIRCLE 405 ON READER SERVICE CARD 


Microwave Parametric Amplifiers 
VARIABLE CAPACITANCE DIODES WITH HELIX 


FAMILY of parametric amplifiers 
uses a set of variable-capacitance 
diodes distributively coupled to a 
helix. Prototype SS-1000 para- 
metric amplifier delivers one mw 
with 15-db min gain and 7.5-db max 
noise factor from 2,200 to 2,300 
Me. 

Type SS-1000V1 delivers one mw 
with 17-db min gain and 6-db max 
noise from 2,190 to 2,210 Mc. Both 
amplifiers have excellent stability, 
do not require a circulator, and 


Solid State Relay 
50-V, 50-MA LOADS 


MODEL SSR-1285-5050 solid-state 
relay is a transistorized switching 
relay with no moving parts. The 
relay is a low inertia device ca- 
pable of over one trillion opera- 
tions. Actuation time is 2 micro- 
seconds and dropout time is 5 mi- 
croseconds. Actuation frequency 
can be as high as 50 Ke. The con- 
tacts are rated at 50 volts, 50 ma. 

Silicon semiconductors allow op- 


Multi-trace CRT 
3 INDEPENDENT GUNS 


MULTITRACE crt with three inde- 
pendently controlled electron guns 
for producing three displays simul- 
taneously is announced by Sylvania 
Electric Products Inc., 
Falls, N. Y. 

The Type SC-3061 10-inch tube 
is available in a variety of phos- 
phors, is electrostatically focused 
and deflected, and has an astigma- 


Seneca 


214 


are contained in miniture packages 
without tuning stubs. Pump fre- 
quency is only 30 percent above 
signal frequency; pump power is 
300 to 400 mw. Variants of the am- 
plifier can be supplied from 1,750 
to 3,000 Mc, with bandwidths up 
to 100 Me. 

The amplifiers are manufactured 
by Electron Tube div., RCA, Har- 
rison, N. J. 
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eration from —55 C to 125 C. The 
solid-state relay is being manufac- 
tured by Solid State Electronics 
Co., 15321 Rayen St., Sepulveda, 
Calif. 
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tism control electrode. Deflection 
factors, at 5 Kv anode voltage, are 
approximately 130 v per in. hori- 
zontal and 70 v per in. vertical. 
Useful horizontal scan of each 


parallel trace is approximately 8} 
inches; traces are 1% inches apart 
on a common vertical line. 
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Magnetic Storage Drum 
HEADS TOUCH DRUM 


MAGNETIC storage drum that uses 
contact read/write heads for large 
capacity, nonambiguous storage is 
available from Computer Systems 
Lab., Litton Systems, Inc., 5500 


Canoga 
Calif. 
Heads contact the drum until op- 
erating speed is reached, at which 
time surface air movement causes 
the heads to rise a few millionths 
of an inch. The close proximity of 
the heads to the drum surface gives 
efficient electromagnetic coupling. 
Write currents are 3.5 to 5 am- 
pere turns; read signals to one- 
volt are obtainable. Less than one 
percent noise is apparent from all 
sources. The low amount of cross- 
talk permits one-word recirculat- 
ing tracks with 18-bit words at 160 
bits per inch packing density. 
CIRCLE 409 ON READER SERVICE CARD 


Ave., Woodland Hills, 


T-W Tubes 
HIGH-POWER 


GENERAL ELECTRIC CO., Palo Alto, 
Calif. Two high-power compact 
metal-ceramic twt’s designed to op- 
erate as the driver and final ampli- 
fier in a pulsed high-power chain 
are available for X-band radar ap- 
plications. They cover the 8,500- 
9,600 Mc range. Both liquid-cooled 
tubes have focusing systems utiliz- 
ing periodic permanent magnets 
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THEY RELY ON 
RADIATION 
FOR UNUSUAL CAPABILITIES IN TITAN’S PCM* GUIDANCE TELEMETRY 


Production quantities of Radiation’s PCM Telemetry sys- 
tems, being delivered for TITAN I & II, represent a major 
contribution to the state-of-the-art. Techniques developed 
in this continuing program will provide the basis for PCM’s 
larger role—and ours—in the next generation of missiles. 

In present missileborne systems we have completely in- 
tegrated data processing and PCM telemetry, in rugged, 
space saving units. First of their kind, the “unitized” solid 
state packages offer virtually unlimited design flexibility. 

The Advanced Titan system, for example, is capable of 
coding a 24-bit computer word 3200 times per second, 
processing 64 analog inputs and 40 bi-level digital inputs. 
The system weighs 20 lbs., occupies 14 cubic feet, and has 
a predicted MTBF of 1300 hours. Radiation-built ground 
support equipment includes a pre-launch Input Simulator 
and a Ground Checkout Rack Test Fixture for ground 
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synchronization and de-coding. Accuracy and reliability 
are attested by the system’s impeccable performance record 
during test sled runs at Holloman AFB. 

The design innovations by which digital and analog 
equipments are integrated in this system, and the use of 
PCM techniques to yield maximum data, are typical of 
Radiation’s systems capabilities. The capabilities are at 
work today in major satellite and missile programs, and in 
industry. They are ready to work for you now. 

First step: Write to Radiation Incorporated, Melbourne, 
Fla. for “Capabilities Report.” 


ry 


| = @QGRADIATION 


INCORPORATEDO 


*Pulse Code Modulation 
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y FEEDBACK 


IS THE 
LAST WORD 


IN 
ULTRASONIC 
CLEANING 


and the Autosonic by Powertron is the last word 
in ultrasonic cleaners because it uses feedback 
control to keep itself electronically tuned to peak 
cleaning efficiency. Feedback makes the Auto- 
sonic genuinely self-tuning, so anyone who can 
flip a switch can use it. What’s more — the 
Autosonic is guaranteed to clean almost any- 
thing better, cheaper, and faster than other 
ultrasonic cleaners. 


A complete line of Powerton Autosonic cleaners 
is available from 2 gals. to 75 gals.—from 100 
watts to 3,000 watts—from $395. to $6,000. 


ao Bs ° 

A ten-minute demonstration in your plant will "T 
prove what feedback control can do for your 
ultrasonic cleaning problems. Just check your } 
cleaning application, and mail the coupon. 
Cleaning 
CL) Electrical 

assemblies 
(-) Mechanical 

assemblies 
(_) Circuit boards 
[} Laboratory 


Removing 
C) Buffing 
compounds 
C) Shop dirt 
[_} Fluxes 
Waxes and oils 
L) Degreasing 
{_) Brightening 
(_} Radioactive 
contamination 
(CD Other describe 


glassware 
) Surgical 
instruments 
[] Engine parts 
[}) Ceramic 
__ components 
J Metal parts 
) Other 
(_) Check here if you'd like a free copy of our 
technical bulletin, ‘‘How to Clean Ultrasoni- 
cally with Self-tuning.’’ 


Name 

Title 

Company 

Address 

"Write Dept. E-3 
POWERTRON 


LoD Oe > 7 Slo). 8 tote of 0) = 3 = 


PATTERSON PLACE » ROOSEVELT FIELD 
GARDEN CITY, L.1., NEW YORK + PIONEER 1-3220 


wet ot a ee oe ee ee ee ee ee 


See us The IRE © Booth 2008 
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that do not require temperature 
stabilization. 
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Cabinet Flushing Fan 
LOW NOISE LEVEL 


ROTRON MFG. CO., INC., Woodstock, 
N. Y. The Twinpax design makes 
possible the use of two saucer fans 
working in parallel, producing a 
delivery of 450 cfm free delivery, 
or 400 cfm at 0.1 in. wg static pres- 
sure,—when operating on either 
208 v a-c 60 cps 3 phase or 115 v a-c 
60 cps single phase power. Fans are 
placed at an angle in the assembly, 
thereby directing the air flow at 
the most advantageous path mini- 
mizing dead spots and eddying 
within the cabinet. 
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Microwave Antennas 
2 to 12 FT REFLECTORS 


TECHNICAL APPLIANCE CORP., Sher- 
burne, N. Y. Microwave antenna 
line includes frequency ranges from 
806 Mc to 12.7 Ge. Reflector sizes 
range from 2 to 12 ft, depending 
on frequency range. A highlight of 
the line is a 12-ft mesh reflector 
available in the 900 Me and 2,000 
Mc bands. Line offers a choice of 
either spun or mesh reflectors in 
4, 6, 8 or 10 ft sizes for 806-960 Mc, 


and 1,700 to 2,700 Mc. In the 2,000 
Mc band dual polarized feeds are 
offered. 
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Panel Meters 
HIGHER READABILITY 


YOKOGAWA ELECTRIC WORKS, INC., 40 
Worth St., New York 13, N. Y. The 
Prince line of panel meters has in- 
creased readability with the 
EZ-Read dial, which has made its 
scale 40 percent longer than in the 
same sized conventional meter. The 
Loc-Qwik mount has eliminated la- 
borious stud mounting. 
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Frequency Changer 
MULTIPHASE 


SORENSEN & CO., INC., Richards Ave., 
South Norwalk, Conn. The FCR 
3P-300 frequency changer is capa- 
ble of three-, two-, or single-phase 
operation and has a range of 45 to 
2,000 cps. Versatile unit operates 
without moving parts and has an 
accuracy of + 1 percent. Dimen- 
sions are 218 in. high, 194 in. wide, 
and 15? in. deep. 
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Filter 
DISTORTION MEASURING 


ORTHO FILTER CORP., a division of 
Ortho Industries Inc., 7 Paterson 
St., Paterson 1, N. J., has devel- 
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Hoffman, first to be selected by the Air 

. Force to produce major equipment 
under Defense Department’s new 
“AGREE” specifications (Advisory 
Group on Reliability of Electronic 
Equipment). 


Reliability increased 700%. MTBF raised 
from 17% to over 150 hours with a service 
life in excess of 2000 hours. 


Operating altitude raised from 48.5 lbs. com- 

50,000 feet at half power to dto611b 

70,000 feet at full power—with- pared to s. 

out pressurization. Number of of predecessor 

equipment missions increased! models. 
Government officials estimate 
savings on maintenance costs 
alone of the Hoffman-designed 
AN/ARN-21C will amount to 
over $125 million. 


* Hoffman is the only manufacturer now delivering airborne TACAN equipment in quantity to the Air Force. 


Experience gained in pioneering AGREE 
Reliability for the Air Force ideally Note — This same 
qualifies Hoffman and its proven team system is custom- 
of designers and suppliers to solve your packaged with in- 
electronic equipment reliability prob- terchangeable 
lems. modules for F-104, 


T-38, B-58 and 
For TRUE RELIABILITY—Turn to Hoffman B-70 airplanes. 


Hoffman /evectronics CORPORATION 


Military Products Division 
3740 S. Grand Ave., Los Angeles 7, Calif. 














COMMUNICATIONS * ELECTROMECHANICAL + RADAR + ASW + SOLAR POWER + NAVIGATION + FIELD SERVICES + COUNTERMEASURES + SYSTEMS MANAGEMENT 


SIGNIFICANT DEVELOPMENTS AT HOFFMAN HAVE CREATED POSITIONS FOR SCIENTISTS AND ENGINEERS OF HIGH CALIBER, PLEASE ADDRESS INQUIRES TO VICE PRESIDENT, INDUSTRIAL RELATIONS 
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ANNON 
ANNOUNCES 


Distri 


CANNON PLUGS...ASSEMBLED LOCALLY TO YOUR RE- 
QUIREMENTS—BY FACTORY TRAINED SPECIALISTS. Cannon 
Electric Company has appointed 10 of its top distributors to its new 
CAPS organization. Cannon Authorized Plugs Specialists (CAPS) are 
factory trained to assemble Cannon Plugs to your individual requirements 
...Offer you faster service and a wider selection than that available from 
any other distributor organization. You get the famous Cannon quality— 
fast delivery—factory prices. CAPS are located throughout the United 
States; there is one near you. Contact the CAPS listed below for all your 
plug requirements. 
ATLANTA, GA. 


MINEOLA, LONG ISLAND, N.Y. 


Electro-Air Corporation Schweber Electronics 
645 Antone Street N.W. 60 Herricks Road 
TRinity 3-1651 Ploneer 6-6520 


CHICAGO, ILL. NEW YORK, N.Y. 


United Aircraft Supply Corp. Time Electronic Sales 
5637 West 63rd Place 373 Broadway 
POrtsmouth 7-1500 BArclay 7-3922 


DALLAS, TEX. NORTH HOLLYWOOD, CALIF. 


Tekko Richey Electronics 
4308 Maple 10816 Burbank Bivd. 
LAkeside 6-8763 TRiangle 7-2651 


DENVER, COLO. PHILADELPHIA, PA. 


Kimball Distributing Company Aercon, Inc. 
1824 California Street 2137 Ludlow Street 
AComa 2-6208 LOgan 5-8101 


INGLEWOOD, CALIF. 


Liberty Electronics Corp, 
339 South Isis 
ORegon 8-7163 


SOUTH BEND, IND. 

Radio Distributing Company 
1212 High Street 

ATlantic 8-4664 


CANNON ELECTRIC COMPANY, 3208 Humboldt Street, 
Los Angeles 31, California 
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oped a distortion measuring filter 
which, when. used in conjunction 
with a vtvm, permits accurate dis- 
tortion measurement of an a-c sig- 
nal, eliminating the need for a dis- 
tortion analyzer. The harmonic 
content can be viewed on an oscil- 
loscope. Stock frequencies are 400, 
800 and 1,000 cps; input impedance, 
50,000 ohms; range, 0.05 percent to 
20 percent total harmonic distor- 
tion; overall dimensions, 5? by 3 by 
2 in. Price is $47.25. 
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Recorder /Reproducer 
VIDEO BAND 


MINCOM DIVISION, Minnesota Mtn- 
ing and Manufacturing Co., 2049 
South Barrington Ave., Los 
Angeles 25, Calif. Series CM-100 
video band recorder/reproducer 
offers bandwidth extended to 1.2 
Me and advanced design concept 
in versatility. Standard 7-track, 
single-rack production model easily 
converts to 14 tracks by plugging 
in additional rack of electronics. 
Predetection recording is featured 
application. 
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Toggle Switch 
SHORT FRAME 


SWITCHCRAFT, INC., 5555 N. Elston 
Ave., Chicago 30, Ill. The long life, 


electronics 





NEW 


CANNON KPT/KSP MINIATURE 
DESIGNED TO MIL-C-26482 


Quick disconnect plugs for aircraft, missiles, and all applications requiring miniature plugs. Our standard solder-pot ver- 
sions, including hermetic seals, are completely interchangeable with all bayonet-lock plugs designed to MIL-C-26482] 


Available from Authorized Distributors April 2nd 


Two shore resilient insulators molded out of two different 
hardness materials (polychloroprene) into a homogenous 
piece. The rear portion of the insulator is the softer in order 
that the conductors can be sealed properly, and the front 
portion is the harder to retain the snap-in contacts. The two 
shore insulator insures a continuous moisture and pressure 


SEE CANNON AT BOOTH 2727-31, IRE SHOW 


ALSO KPT/KSP PLUGS WITH 
CRIMP SNAP-IN CONTACTS 
AND TWO SHORE INSULATOR. 


Maximum lead-in chamfer for positive alignment. 


MIL-C-26636 contacts (plating gold over silver) 


seal from front to back to provide superior electrical perform- 
ance at high altitudes. This method of sealing and contact 
retention offers the industry a most reliable crimp series meet- 
ing the requirements of MIL-C-26482. Write for cataloy 
KPT/KSP-1 to: 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 
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We are proud to announce our appointment as a reliability, dependability and qual- 
ity of leaf switches is now incor- 


“ie porated in a short frame toggle 
switch. The TT, Tini-Toggle 
switch, series 2300, provides ex- 
ceptionally long spring-action life 
which is accomplished by the use 
of relatively long springs without 
any forms at the point of flexing. 


Features: multiplicity of circuits; 
*CANNON AUTHORIZED PLUG SPECIALIST three position toggle-type switch 
or a two position switch with mo- 
mentary or locking action; choice 


of contacts. 
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CANNON AUTHORIZED ASSEMBLY LINE 
producing Cannon plugs on Cannon designed tools 





24 HOUR DELIVERY 
on even your special requirements 





WIDEST RANGE OF PLUGS D-C Power Supply 
in depth always in stock at OEM prices VOLTAGE REGULATED 


even in production ntities. 
as in peeeaten Gan CHRISTIE ELECTRIC CORP., 3410 W. 


67th St., Los Angeles 43, Calif., 
f ‘ announces a 30 ampere d-c power 
SOURCE INSPECTION £4 7 ae supply incorporating silicon con- 
available, r trolled rectifiers. Operating from a 
115 v, single phase, 60 cycle power 
source, the unit will deliver 50 am- 
pere for one minute or 30 ampere 
Now, more than ever before, you can save time by calling TIME— continuous duty, with a voltage 

your Cannon Authorized Plug Specialist. adjustment range of 2 to 36 v. The 
unique scr circuitry also offers +0.5 


TIME ELECTRONIC SALES percent voltage regulation and 1 


percent rms ripple. 
_<iemamen York 13, N.Y. * BArclay 7-3922 * TWX NY-1-5294 CIRCLE 418 ON READER SERVICE CARD 
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MIL-P-7788A MIL-L-25467A 


Lighting Problems Solved 


by ‘ 
Silicon Transistors 


| BODNAR 
See us at the IRE SHOW—Booth 4104 NATIONAL SEMICONDUCTOR CORP., 


Sugar Hollow Road, Danbury, 
BODNAR PRODUCTS CORP. @ 238 H : , 
pana. sascSnereentar Simctaiosces noha Conn. Included in the company’s 
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‘> 
Hercules Powder Company Has Openings in the Natton’s 


Leading Rocket Research and Development Laboratory for: 


ELECTRONIC ENGINEERS * Hercules Powder Company, operating the Allegany Bal- 
listics Laboratory under contract to the United States Govern- 
Electronic Engineers with interest in ment, has provided the propulsion units for major projects 
mom be ' . . ranging from operational weapons such as Nike Hercules to 
electronic instrumentation as used in et > 
‘ 2 development missiles such as Polaris. and from Space probes 
measurement of the force, pressure, and such as Javelin to Pioneer V, now orbiting around the sun. 
temperature of rockets under static firing a 
e ler static firing Inquiries may be directed to: 
test conditions. This field of endeavor 
eld of endeavor Dr. W. R. Lowstuter 


includes instrument design and applica- Technical Personnel Department 


tion with analog and digital systems. Allegany Ballistics Laboratory, Cumberland, Maryland 
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any size panels 


engraved in your own plant 


Engrave l-inch nameplates or 
6-foot panels by unskilled: | 
labor. 

Spindle covers 18%" x 6" in 
one set-up — more than any 
other machine of its kind. 


Bench type model I-R—$685. Send for complete catalog ZR-4 
Visit Booth 4124 I.R.E. Show 


mew hermes  eNcRaving MACHINE CORP. 








154 WEST 14th STREET, NEW YORK 11,N.Y. IN CANADA: 359 St. James Street West, Montreal, P.Q 
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FOR 


a new source of OEE 
CANNON PLUGS 
reer reese |) REPRINT 


chise and inventory of the 
Harold H. Powell Co. of 


Philadelphia, Penna. OF THE 


RN RR IVR REAR 
Aercon, Inc. is the only 
Cannon CAPS Distributor 
between New York City 
and Atlanta, Georgia. 
TURN TO 


HERCON SERVICE 
Mees | 


For prompt, efficient service— 
WRITE—WIRE—PHONE 
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line are silicon transistors—pnp- 
alloy 2N1440 and 2N327A series, 
in both TO-5 and TO-18 miniature 
package; inverted switch in both 
TO-5 and TO-18 package offering 
low saturation drop and low leak- 
age current; new N§S192 series— 
TO-18 amplifier types. NPN-mesa- 
2N702, 3,706,560 switching, 2N756 
series in TO-18 package, and 
2N696, 7, 9 and 2N497 medium 
power series. 
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Digital Transducer 
MINIATURE PACKAGE 


DEJUR-AMSCO CORP., Northern Blvd. 
at 45th St., Long Island City 1, 
N. Y. Features of this digital 
transducer include its ability to 
sense many different sources of 
energy in one miniature package, 
and deliver a true digital signal 
output directly proportional to the 
amount of energy monitored. Its 
solid state circuit configuration 
makes the transducer relatively im- 
pervious to ambient environmental 
variations. 
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Semiconductor Kits 
FOR BREADBOARDING 


SANDERS ASSOCIATES, INC., 95 Canal 
St., Nashua, N. H., announces Tri- 
Plate semiconductor mount kits for 
breadboarding advanced varactor, 
tunnel diode and transistor circuits. 
The kits make it possible to assem- 


electronics 





BUT, MONSIEUR BERTRAND, OUR COINS HAVE MEMORIES! 


You said, “‘A coin has neither a memory nor a conscience.”’ The reliability of our inertial 
guidance systems depends on their having both. Thus our reliability engineers must go beyond 
your venerable formulae in developing dependable guidance packages for missiles like Titan. 


If the application of existing theory into usable reality challenges you, and if you havea BS, MS ‘tan P09 
or PhD in EE, ME, Physics or Math, please contact Mr. F. C. Allen, Director of Scientific _ A \oe ~ 
and Professional Employment, 7929 S. Howell, Milwaukee 1, Wisconsin. 


a 


AC SPARK PLUG $3 THE ELECTRONICS DIVISION OF GENERAL MOTORS (~ oi) 
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NOW 


Design your own Voltage 
Regulating Transformer with 


NEW Sorensen Series M 


A new concept in magnetic regulator engineering — 


.custom design at standard mode? prices and delivery. 


Sorensen's new Series M line of magnetic voltage regulators offers you 
a choice of thousands of design combinations to meet your specific 
requirements for line, filament or power supply application. 

Line regulation to + 1%. Complete line isolation. Low external field. 
Four convenient case styles. Output ratings from 10 to 10,000 VA. In- 
cludes all popular a-c voltages and windings rated for d-c supply service 
at voltages from 2.3 to 1000 vdc. Harmonic filtered units available. 


Get complete information on this new con- 
cept in voltage regulating transformers today. 
Write for Sorensen's 10-page Series M bulletin. 
Sorensen & Co., Richards Ave., South Norwalk, 


Connecticut, or contact your local Sorensen 
representative. 1.4 


aoe 


A SUBSIDIARY OF RAYTHEON COMPANY 


Visit us at Booth 2604 at the IRE Show 
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The widest line — your wisest choice | 


ble harmonic generators, para- 
metric amplifiers, oscillators, pulse 
amplifiers and down converters in 
minutes. Such configurations as 
series or shunt connected, double- 
ended cartridges, pigtail devices, 
TO-18 and TO-5 packages, and sev- 
eral types of pill packages are 
merely placed in the respective Tri- 
Plate semiconductor mounts _in- 
cluded in the kit. 
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Transmission Units 
MULTIPLE SPEED 


AUTOTRONICS INC., P. O. Box 208, 
Florissant, Mo. Use of subminia- 
ture electromagnetic clutches in 
the company’s’ speed transmis- 
sion designs makes it possible 
to have instantaneous changes 
between predetermined speed ra- 
tios, manual or automatic selection 
of speed ratios, remote control of 
speed changes, light weight and 
compact design. The units are use- 
ful in computers, instrument and 
control mechanisms. 
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Fuse & Holder 
VISUAL-INDICATING 
BUSSMANN MFG. DIVISION, McGraw- 
Edison Co., University at Jefferson, 
St. Louis 7, Mo. The GMT fuse and 
HLT holder are designed to permit 


electronics 





Jet-fast 
ee 
on new 
epitaxial 
transistors 


5 2N743 
2N744 


replaces 
2N706 * 2N706A ¢ 2N706B 
2N834 « 2N1252 e 2N1253 


| mgninng. “oe 48S 
INDUSTRIAL RADIO 


ELECTRONICS DIVISIONS 
NEWYORK13 JAMAICA33 BOSTON10 NEWARK 2 


100 SIXTH AVENUE 165-O8 LIBERTYAVE. 110 FEDERAL ST. 24 CENTRALAVE. 
WoO 6-5300 AX 1-7000 HU 2-7850 MA 2-1661 
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uss ALCO 
MINIATURES 


ALCO MINIATURE 
TOGGLE SWITCHES 


SOLID SILVER contacts, 

terminals and moving 

ports. Simultoneous ac 

tion on DP.DT. model 

size SPDT Production Quantities 
’ available for immediate 
a é delivery 











‘Available Soon 
Va" Dia. 
Miniature Shown octuol 

Rotary Switch 

Adjustab 





CASE: LiFE CYCLE: 
5 Amps @ Phenol Resin Over 80,000 
115 vac Yr%r” On/OF Cycles 
OVERLOAD: INSULATION: BREAKDOWN: 
Over 200% Over 1000 Megs Over 1000 Volts 











ALCO MINIATURE PANEL METER 


@ SHIELDED MOVING COIL MOVEMENT! 
” hole mounting for ultra-small spocel 
eight Cleor plastic front! 
le in over 20 standord AC/DC ranges! 
scales or ranges to your specifications! 


) ELECTRONIC PRODUCTS, INC. 
A IL Cc U 3 Wolcott Ave., Lawrence 22, Mass, 
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NEW AND IMPROVED 
RF CONNECTORS 


THROUGH GREMAR 


Recent developments ... all Gremar 
exclusives . . . are now extending the 
use of RF connectors. Power dividers 
and impedance transformers with in- 
tegral connectors. Firewall connectors 
that withstand 2000°F. Red Line min- 
iatures ... half the size and weight 
of Gremar TNC connectors . . . for 
use with MIL-type subminiature co- 
axial cables. New subminiature con- 
nectors ... half again as small as 
miniatures ... soon to be announced. 
And many more! 


What can Gremar R & D do for you? 
It costs nothing to inquire. Just name 
your problem. The answer may be 
already on hand or only hours away. 
For, Gremar connectronics \®), by con- 
centrating all resources on RF con- 
nectors only, offers R & D capabilities 
no other source can match. That’s why 
designers of advanced RF circuits 
specify Gremar first. 


® Gremar Manufacturing Co., Inc. 


Send for 
descriptive 
literature 


GREMAR 


MANUFACTURING COMPANY, 


RELIABILITY THROUGH QUALITY CONTROL 
Dept. A Wakefield, Mass., CRystal 9-4580 
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HIGHER OUTPUT, GREATER EFFICIENCY 
FROM PL-177A BEAM PENTODE 


For use in low-to medium-power single- 
sideband applications, the Penta PL-I77A 
beam pentode provides higher output, 
greater efficiency and less distortion than 
comparably rated tubes and at frequen- 
cies up to 175 Me. Of nearly equal im- 
sortance is the small size of the PL-177A: 
slightly over two inches in diameter and 
less than four inches from the base to 
the top of the plate cap. 

The superiority of the PL-177A results 
from the use of Penta’s exclusive, pat- 
ented vane-type suppressor grid, which 
channels the electron flow to provide true 
beam-tube performance. 

Operating as a Class-AB, linear R-F 
amplifier, a single PL-177A will 
deliver up to 210 watts of useful 
output. In Class-C service, one 
PL-177A will provide 220 watts. 

Plate voltages as high as 2000 

volts can be used, yet the tube 


will operate with nearly equal efficiency 
at only 600 volts. 

The PL-177A, rated at 75 watts plate 
dissipation, is both mechanically and 
electrically rugged, and can withstand 
prolonged periods of overload operation. 
This Penta beam pentode is the answer 
to many application problems wherein a 
small, dependable = capable of oper- 
ation at full ratings well into the VHF 
range, is required. 

Write for the PL-177A data sheet, and 
for your free copy of “Transmitting Tubes 
for Linear Amplifier Service,” which ex- 
plains in detail why Penta beam pentodes 
are clearly superior. 


PENTA LABORATORIES, INC. 
312 North Nopal Street 

Santa Barbara, Calif. 

Trade Mark Reg. U.S. Pot, Off 


See us in Booth 2736 at the I.R.E. show. 
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multiple mounting of fuses in ex- 
tremely small places. Fuseholders 
can be panel mounted on } in. cen- 
ters. Wafer thickness of fuse per- 
mits removal of any bloom fuse 
without disturbing adjacent fuses. 
When the fuse opens it flashes a 
colored flag to draw attention to the 
open circuit. The spring carrying 
the flag also makes contact with an 
alarm circuit which can be used to 
light a lamp or ring a bell or other 
signals either at the panel board 
or at some remote location. 
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Beam-X Module 
HAS VARIED USES 


BURROUGHS CORP., Box 1226, Plain- 
field, N. J., has available a universal 
Beam-X' module (DC-112). Unit 
has counting, distributing, multi- 
plexing and scanning capabilities. 
It features an ability to perform 
all these functions by merely recon- 
necting the input and output ter- 
minals. The module, utilizing the 
general purpose Beam-X" switch 
(BX-1000), permits assembly of 
complex electronic digital systems 
with a minimum of original circuit 
design. Price is $55 in single quan- 
tities. 
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Coaxial Relays 
VACUUM TYPE 


JENNINGS RADIO MFG. CORP., P. O. 
Box 1278, San Jose 8, Calif., has 
completed a series of vacuum co- 


electronics 





DR. IVAN A. GETTING 


functions 


of 


CHALMERS W. SHERWIN |” 


“ALLEN F. DONOVAN 


JACK H. IRVING 


EDWARD J. BARLOW 


ye OSPACE 


CORPORATION 


present genuine challenge to scientists 


“To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation®’ 

IvAN A. GETTING 

PRESIDENT 

AEROSPACE CORPORATION 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/ industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


A new and vital force 
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and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 
analysis, research and experimentation, 
initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr., Jack H. Irving, 
and Chalmers W. Sherwin. 


Aerospace Corporation is currently 
seeking scientists and engineers capa- 
ble of meeting genuine challenge and 
with proven ability as: 

* SENIOR ELECTRONICS ENGINEERS 
Communications systems 
Guidance electronics 
Data processing systems 
Radio techniques 
Electromechanical design 
Information theory 
Sensing systems 

* SPACE VEHICLE SPECALISTS: 

Senior power systems engineer 

Sr. flight performance analyst 

Re-entry aerodynamicist 
Those qualified and experienced in 


these and related fields are urged to 
direct their resumes to: 


Mr. James M. Benning, Room 110 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 





D-C AMPLIFIER EVALUATION 


number 2 in a series 


ZERO DRIFT 


A camey in d-c amplifiers is fun- 
damentally dependent on zero 
drift. This error, defined as any 
zero offset appearing at the ampli- 
fier output but not present in the 
input, is indistinguishable from the 
d-c input signal, and varies more 
or less sporadically with time and/ 
or ambient temperature. Elimina- 
tion of zero drift is a prime d-c 
amplifier design objective. 
Evaluation of the amplifier zero 
drift characteristic is quite simple, 
but elimination of the effect is not. 
For example, any direct-coupled 
stage of amplification will drift due 
to the inability of circuit operating 
levels to remain constant. The use 
of inverse feedback does not have 
any beneficial effect on drift. The 
best generally accepted method of 
drift elimination is to make all 
amplification drift-free through a-c 
coupling, and converting the in- 
coming d-c to a-c directly by 
means of a low-level modulator, 
such as a chopper or magnetic con- 
verter. After amplification, the a-c 
is demodulated into d-c which may 
be further amplified at high levels 
without appreciable zero error. 
This system is used in both the so- 
called chopper amplifier (where 
the band pass is limited by the 
chopper frequency) and the chop- 
per-stabilized amplifier (where the 
chopper amplifier is combined with 
a wide band amplifier to give fre- 
quency responses well beyond the 
chopper excitation frequency). 


Testing Amplifiers for Zero Drift 


Zero drift is measured at the 
amplifier output with a strip chart 
potentiometer such as the Honey- 














Lecctoncvodocced 





5-0-5 MV 
well ElectroniK Recorder 
nected through a low pass filter as 
shown. The amplifier input should 
be shorted. Equivalent input drift 
is the absolute amount recorded at 
the output divided by the amplifier 
gain measured under known con- 
ditions of temperature and line 
voltage, and, if necessary, for a 
specified time. There do not seem 
to be agreed-upon definitions of 
short or long-term time periods. 
For further details, write for 
Bulletin BE AN122. 
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con- 


Zero Drift Less Than 0.02 
Per Cent at 10 mv 


The AccuData III, Honeywell’s 
all-transistor, wide-band, differen- 
tial input, chopper-stabilized, d-c 
amplifier, has the lowest drift of 
any amplifier in its field — some- 
thing less than 0.5 microvolts at 
reasonably constant ambient tem- 
perature, or less than 2 »v with a 
10°F change in ambient. The effect 
of line voltage never exceeds 1 pv 
for a +10% change, hence, under 
conditions most frequently adver- 
tised for amplifiers, its zero error 
with a 10mv input signal would be 
less than 0.02%. 


— 





The AccuData III has single- 
ended as well as differential input 
ranges, input impedance of 2 meg- 
ohms differential (20 megohms 
single-ended), and power output 
sufficient to drive the highest fre- 
quency galvanometer oscillograph 
to its maximum deflection. In ad- 
dition to excellent drift character- 
istics, the AccuData III offers 
exceptional linearity, very low 
noise, and frequency response to 
20ke. Write for Bulletin BS-DISA- 
3 to Minneapolis-Honeywell, Bos- 
ton Division, Dept. 7, 40 Life 
Street, Boston 35, Mass. 


Visit us IRE Show Booth No. 2208 


Honeywell 
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axial relays for use at higher fre- 
quencies and high power levels. 
They rely on newly designed hous- 
ings and the inherent advantages 
of vacuum to handle up to 15 Kw 
peak power at 600 Mc. Vacuum 
guarantees permanently low contact 
resistance that does not change 
even if the relay is accidentally 
switched under load. 
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All-Glass Enclosure 
FOR MICRO-TRANSISTORS 


»1 
‘ro 


CORNING GLASS WORKS, Corning, 
N. Y., offers a glass microminia- 
ture transistor enclosure. It con- 
sists of two parts—a case and flat 
cover. Diameter of the enclosure 
is only 150 mils, and height after 
sealing is 60 mils. Three coplanar, 
ribbon leads are an integral part of 
the case. A glaze with a low melt- 
ing point, applied by Corning to the 
top rim of the case, allows a tran- 
sistor manufacturer to hermetically 
seal the case and cover with ease. 
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Static Inverter 
SILICON TRANSISTORS 


VARO MFG. CO., INC., 2201 Walnut 
St., Garland, Texas. Model 4333 is 
a 30 v-a static inverter. Applica- 
tion: gyro motor power supply for 
a high performance ballistic mis- 
sile. It converts 28 v d-c battery 
power to single phase 400 cps a-c 
power. It features output voltage 
regulated to 26 v a-c +1 percent; 
continuous operation over tempera- 
ture range —54 C to +71 C with- 


electronics 





out heat sink or external cooling 
means; vibration 10 g’s to 2,000 
cps; miniature size; light weight. 
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Molded Screws 
ACETAL RESIN 


GRIES REPRODUCER CORP., 151 Beech- 
wood St., New Rochelle, N. Y., of- 
fers a wide range of molded Delrin 
screws. By means of GRC’s injec- 
tion molding technique, fasteners 
are molded of engineering thermo- 
plastics to precise tolerances and 
exacting specifications in a single 
automatic operation. Delrin (du 
Pont actetal resin) offers many 
strength characteristics approach- 
ing those of metals. 
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Delay Line 
MINIATURIZED 


ESC ELECTRONICS CORP., 534 Bergen 
Blvd., Palisades Park, N. J. Model 
37-74 delay line has a delay time/ 
rise time ratio of better than 40/1 
in a case size less than 34 cu in. 
Delay time is 2.5 psec + 5 percent; 
rise time, 0.07 max; attenuation, 
2 db max; impedance, 500 ohms. 
CIRCLE 429 ON READER SERVICE CARD 


Laminated Plastic 
FLAME-RETARDANT 


SYNTHANE CORP., Oaks, Pa. The 
paper-base Grade FR-2 has a flame- 
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retardant phenolic resin binder. It 
has all of the outstanding electrical 
properties of paper-base XXXP, 
but may be punched at room tem- 
perature and is self-extinguishing. 
Available in sheets and _ strips, 
either plain or copper-clad, Grade 
FR-2 has excellent flame-retardance 
and possesses unusual arc resist- 
ance for a phenolic laminate; these 
properties are unaffected by service 
or aging. 
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Pulse Generator 
PORTABLE UNIT 


RUTHERFORD ELECTRONICS CO., 8944 
Lindblade St., Culver City, Calif. 
Model B-10 transistorized, high 
speed pulse generator features a 
self contained, rechargeable battery 
pack. Main output pulse is con- 
tinuously variable in repetition 
rate from 20 pps to 2 million pps, 
or may be triggered from an ex- 
ternal source at rates to 2 Mc; de- 
lay (with respect to the synchro- 
nizing pulse output) continuously 
variable from 0 to 10,000 usec; 
pulse widths continuously variable 
from 0.05 to 10,000 usec; an ampli- 
tude of 18 v into 50 ohms. 
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Traveling Wave Tube 
WIDE-BAND 


RAYTHEON CO., Foundry Ave., Wal- 
tham 54, Mass. The QKW750A 
wide-band twt is ideal for fre- 
quency-diversity radar applications. 
It is a 60 Kw unit designed for 








Gardner-Denver 
air-powered 
“Wire-Wrap" 
tool. Electric 
also available. 
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the pressure’s on for ’61 











MULTI- 
STAGE 
BLOWER 


60 cps or 400 eps 

1? or 3? 

To 440 Volts 

10” 0.D. by lengths up to 14” 
Ambient Range: —55° + 85° C 
Commercial or Military 





























AIR FLOW -C EM 


MULTISTAGE BLOWER 
60 cps — 6 Stages 











When engineering specifications require continuous duty and quiet long life, 
Air Marine offers multistage blowers for low volume, higher pressure appli- 
cations to 1 psi with air delivery to 100 CFM. Featured is long life with 
low noise. Where high pressure is required or on such vacuum applications 
as tape retention, the Air-Marine multistage blowers are the efficient answer. 


Our field engineers will gladly assist you in the selection 
and application of motors, blowers or fans. 


Air Marine motors, blowers and fans have been designed and tested to 
meet the specifications of both the military and industry. 


WRITE TODAY FOR OUR NEW CATALOG 


369 Bayview Avenue 
Amityville, L. 1., N.Y. 


2221 Barry Avenue 
Los Angeles, California 


air marine 


in Canada AAE Limited, Weston, Ontario 
See Us at Booth No. 2601—IRE Show. 
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pulsed operation in S-band fre- 
quencies from 2,900 to 3,100 Me. It 
may also be used as a driver for the 
QKS622 Amplitron. Peak power of 
the liquid-cooled tube is 60 Kw with 
average power output of 720 w. 
Pulse width is 30 usec. Load vswr 
is 1.5 max. Overall dimensions are 
4 in. by 26 in. Weight is 16 lb. Price 
is $8,750. 
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A-C Potentiometers 
PRECISION UNITS 


HELIPOT DIVISION of Beckman In- 
struments, Inc., 2500 Fullerton 
Road, Fullerton, Calif., has avail- 
able several series of precision pots 
for a-c excited circuits. These sin- 
gle- and multi-turn units have high 
input impedance and low output im- 
pedance, thus greatly reducing 
quadrature and loading effects. A 
new design departure also mini- 
mizes the chance of catastrophic 
failure and produces linearity that 
is stable over the pot’s entire life. 
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P-C Layout Tools 
AND MATERIALS 


KEUFFEL & ESSER CO., Hoboken, N. 
J., announces the Cut-’N’-Strip 
method of producing printed circuit 
layout. This technique features the 
use of Stabilene film, a dimension- 
ally stable film that is actinically 
opaque with a visually transparent 
peelable surface. K&E representa- 
tives will demonstrate to engineer- 
ing and drafting personnel the 


electronics 
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SPECIALIST 
A new approach to better serve you 
our customer. We buy components 
for assembly to hundreds of varia- 
tions. Former specials are now same 
day delivery. Inspecting & testing 
to meet your exacting requirements. 
For further information call or write, 
also see the cannon ad on page 219. 
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10816 Burbank Blvd., North Hollywood, Calif. 
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many advantages of Cut-’N’-Strip 
including ways to obtain accurate 
pad placement, controllable line 
width, stripping and touch-up tech- 
niques. 
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Metal Film Resistors 
EPOXY-COATED 


INTERNATIONAL RESISTANCE CO., 401 
N. Broad St., Philadelphia 8, Pa., 
announces a line of epoxy-coated 
metal film resistors. These M-coat 
resistors are introduced in 4, } and 
4 w sizes, and will be available in 
standard temperature coefficients. 
Their main feature is size, and they 
can be effectively used where their 
molded counterpart is unable to be 
fitted. Delivery time is 3 weeks. 
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Training Simulator 
REPETITIVE PLAYBACK 


PRECISION INSTRUMENT CO., 1011 
Commercial St., San Carlos, Calif. 
A continuous tape loop simulator 
provides 50 or more channels for 
repetitive playback of data in train- 
ing, computer, and control applica- 
tions. Additional channels are ob- 
tained through multiplexing. The 
simulator utilizes one-inch tape 





Gardner-Denver 
hand “‘Wire-Wrap" tool. 


Over one billion permanent solder/ess wrapped electrical connections without a reject 


See us at... 


I. R. E. SHOW 
Booths 4524-4526 
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FIRST 


High stability oscillator 


(5 parts 10° per week) 


FIRST Transistorized power. supply 


IMMEDIATE SHIPMENT FROM STOCK 


ee 


NORTHEASTERN 


ENGINEERING 


An Affiliate of Atlantic Research Corp. 
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with 33 tracks in standard IRIG 
head configuration. Bandwidth ca- 
pabilities extend from d-c to 5 Ke 
at a tape speed of 15 ips. 
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Frequency Counter 
BUILT-IN RELIABILITY 


GENERAL RADIO CO., West Concord, 
Mass. Type 1130-A digital tune and 
frequency meter features a unique 
display system. Instrument meas- 
ures frequencies from d-c to 10 
Mc with a precision of 0.1 cps, 
periods from 10 psec to 10’ sec with 
a precision of 0.1 ywsec, and time 
intervals from 1 ysec to 10° sec 
with a precision of 0.1 psec. 
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Capacitors 
SOLID TANTALUM 


PYRAMID ELECTRIC CO., Darlington, 
S. C. Type TAD is a miniature dry 
electrolyte tantalum capacitor made 
to meet or exceed military specifica- 
tions MIL-C-26655A. Operating 
temperatures range from —80 C 
to +125 C, with very low leakage 
current and dissipation factor. 
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Transistor Tester 
AUTOMATIC SYSTEM 


OPTIMIZED DEVICES, INC., 864 Frank- 
lin Ave., Thornwood, N. Y. This 
semiconductor reliability test sys- 
tem will provide repetitive test data 


electronics 





WHATEVER HAPPENED 
TO A-C QUADRATURE? 
Helipot got rid of it, that’s what 
... by designing new A-C poten- 
tiometers with low quadrature 
and negligible phase shift! 











They are the 3” diameter 5800 
single-turn series and the 2” 
7800 multi-turn series. Both 
have high input impedance and 
low output impedance. Which 
means: 1) reduced loading 
effects, and 2) you'll wonder 
where the quadrature went. 

Helipot’s new A-C versions 
straddle a frequency range of 
400 to 1,000 cps. And they can 
be built to provide exceptional 
linearities ... within resolution 
and without padding! 

You'll also find it well to 
remember that Helipot’s A-C 
potentiometers can be cascaded 
in series or parallel to obtain 
unique functions. (And, with 
low quadrature and all, they'll 
improve signal-to-noise ratios 
in high performance servos!) 

To find out more about Heli- 
pot’s A-C pots, ask for our new 
32-page potentiometer catalog! 


Beckman / 2 
/ Helipot 

POTS : MOTORS : METERS 

Helipot Division of 

Beckman Instruments, Inc. 

Fullerton, California 


© 1961 8.1.1. 61048 
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from lots of transistors and/or di- 
odes. Purpose of the system is to 
automatically program, test, evalu- 
ate and record continuous test data 
on an IBM output writer or card 


| punch. Test accuracy is +1 per- 
| cent. Repeatability is +0.2 percent. 
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A-M Generator 
TUNES 10 KC-72 MC 


MARCONI INSTRUMENTS, 111 Cedar 
Lane, Englewood, N. J. Model 144H 
a-m generator has frequency range 
from 10 Ke to 72 Mc. Features in- 


| clude a precisely calibrated fine fre- 


quency control, automatic level con- 
trol and output voltage accuracy to 


| 0.56 db. Carrier frequency drift does 


not exceed 0.002 percent in a ten 
minute period. 
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Building Block Kit 
SPEEDS PRODUCTION 


ALDEN PRODUCTS CO., 39 N. Main St., 
Brockton, Mass. Electronic test, 
measurement, control or communi- 
cations equipment can be designed 
with kit No. 40—moved intact and 
set up anywhere for immediate op- 
eration and easy maintenance. It 
utilizes the company’s complete 
plug-in unit construction system. 
All necessary components from the 











Handy, manual 
Wir teleliale me tale! 
unwrapping tools 
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Over one billion permanent solderless wrapped electrical connections without a reject. 
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GARDNER 


See us at... 


I. R. E. SHOW 
Booths 4524-4526 
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Uni-Rack with rack adapters and 

a universal tool for staking, eyelet- 

ting, punching are all included. 
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Plug-In Counter 
HIGH RELIABILITY 


* 


FRANKLIN ELECTRONICS INC., Bridge- 
port, Pa., has developed a high-re- 
liability counter (shown at left) 
that uses 75 percent less parts than 
the previous Franklin counter (at 
right in picture). Much of the in- 
creased reliability comes about 
through the use of a single count- 
ing tube, instead of the usual ring- 
counter employing four tubes. The 
numerical indicating tube is the 
new long-life Nixie. 
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A-C Voltmeter 
HIGH PRECISION 


MUIRHEAD INSTRUMENTS INC., 441 
Lexington Ave., New York 17, N. Y. 
The D-930-A precision rms _ volt- 
meter has a voltage range of 1 mv 
to 300 v and useful frequency range 
of 5 cps to 100 Ke. Over the greater 
portion of this range, measurement 
accuracy is 0.05 percent and read- 
ing accuracy over the whole range 
is 0.025 percent. Unit is suitable 
for precision industrial testing as 
well as laboratory standardization. 
Price is $3,670. 
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Band-Pass Filter 
UNITY VOLTAGE GAIN 


DYTRONICS CO., 5485 N. High St., 
Columbus 14, Ohio. Model 718 
narrow band-pass filter covers the 


electronics 
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also see the Cannon ad on page 219. 
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frequency range from 3 Ke to 400 
Ke. Bandwidth is dependent upon 
the frequency of operation but has 
an average value of about +2.5 
percent to the 3 db down points and 
+3.86 percent to the 6 db down 
points. The harmonic rejection av- 
erages about —65 db for 2 f, and 
4 f, and about —70 db for 3 f, and 
e 3a 
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Differential Gaussmeter 
TRANSISTORIZED 


RADIO FREQUENCY LABORATORIES, 
INC., Powerville Road, Boonton 
(Twp.), N. J. Model 2000 differ- 
ential gaussmeter employs dual 
Hall effect probe elements to meas- 
ure magnetic field gradients, as well 
as absolute field values. Provides 17 
ranges from 0-0.1 gauss full scale 
to 0-20,000 gausses. Field gradient 
measurements are used to deter- 
mine amount and location of re- 
sidual magnetism in ferrous parts 
after fabrication. 
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Epitaxial Transistors 
SILICON & GERMANIUM 


MOTOROLA SEMICONDUCTOR PROD- 
ucTs INC., 5005 East McDowell 
Road, Phoenix, Ariz., offers silicon 
and germanium epitaxial mesa 
transistors, both switch and am- 
plifier types, which are electrically 
equivalent to micro-alloy types, but 
retain the high power capability 
and high reliability facets nor- 





Connections in only three seconds 
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Terminal 
insertion 
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Finished 


Wrapping connection 


See us at... 


I. R. E. SHOW 


Booths 4524-4526 
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SIG GEN AM 
BRIDGE 4% 
SIG GEN FM 


at IRE SHOW 


BOOTHS 3702-4-6 
LF/MF/HF SIG GEN MODEL 144H 


New Signal Generator 144H has excep- 
tional frequency coverage and electronic 
calibrated incremental frequency con- 
trol—a popular feature borrowed from 
our 1066 series FM generators. The 
highly accurate level monitoring is by 
protected thermocouple which cannot 
be overloaded. A full-view dial, ALC and 
two crystal checks contribute to accu- 
racy and ease of use. 


Freq: 10Kc to 72Mc; 8 bands 
Stability: .002% /10 minutes 

Output: .luV to 2V + .5S5db. ALC 

Af: calibrated, .01 to 1% of f, 
AM: 0-80%, 20cps to 20Kc + ldb 
Price: $1190 


Va% LCR BRIDGE MODEL 1313 


This new Universal Bridge adds to the 
wide variety from which an engineer 
must choose. But Model 1313 has both 
4% accuracy and direct readout; com- 
bines exceptional discrimination with 
ease of use. Detector AGC, variable fre- 
quency of operation, functional styling 
are all plus features. 


Es luH to 110H, 7 decades 

Cc: luuF to 110uF, 7 decades 

R: .012 to 110MQ, 8 Decades 

Accuracy: 4% 

Discrimination: 5000 div'ns/Decade 

Frequency: 1Kc, 10 Kc. 100 cps to 20Kc 
with ext. osc. 

Readout: Dimect—no multiplying 
factors 


Make no Mistake—Measure with MARCONI 1313. 


MISSILE COMMAND SIG GEN MODEL 1066B/2 


Marconi 1066 series FM signal genera- 

tors are in use wherever FM equipment 

is designed or maintained. Because it 

was designed for this specific job, new 

1066B/2 precisely meets requirements 

for aligning Range Command Receivers. 

It has freq. accuracy .01%, wide devia- 

tion, handles 100Kc modulation with 

multiple tones, and measures peak 

deviations. 

Frequency: 400-550 Mc 

Accuracy: .01% at 1Mc points 

Output: -luV to 1V into 522 

FM: 0-300Kce 

Af: Frequency calibrated, 
0-100Kc 

Mod. Freq. 100cps—100Kc 


INS TRUNENTS 


211 CEDAR LANE @e ENGLEWOOD, NEW JERSEY 
MAIN PLANT, ST ALBANS, ENGLAND 
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mally associated with mesa type 
transistors. 
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Wirewound Pots 
INFINITE RESOLUTION 


VOGUE INSTRUMENT CORP., 381 Em- 
pire Blvd., Brooklyn 25, N. Y., an- 
nounces 1 to 40 turn wirewound 
pots with resistance range from 1 
ohm to 30,000 ohms. They feature 
infinite resolution, 0.01 percent 
linearity, low noise, long life, low 
torque, low inductance and capaci- 
tance for use in a-c circuits. 
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Portable Oscillator 
TRANSISTORIZED 


HEWLETT-PACKARD CO., 1501 Page 
Mill Road, Palo Alto, Calif. Fully 
transistorized and battery operated, 
model 204B oscillator is useful in 
both field and laboratory work. No 
warm-up is needed. Stable, accurate 
signals are instantly available over 
a frequency range from 5 cps to 
500 Ke. Unit can drive balanced 
and unbalanced loads, and loads ref- 
erenced either above or below 
ground. It has a fully floating out- 
put, and provides excellent fre- 
quency stability, even with rapidly 
changing loads. 
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Ceramic Insulation 
IMPROVED FABRICATION 


AMERICAN LAVA CORP., Manufac- 
turers Road, Chattanooga 5, Tenn., 
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CABLE HARNESS ANALYZER 


@ simultaneously tests for continuity 
leakage and hi-pot 


@ checks complex branch circuitry 
@ rapid, low cost programming 
@ ease of operation 


Ease of programming, fail safe cir- 
cuits, wide range of programming, 
latest state of art design, reliability, 
rapid automatic go/no-go tests and 
low cost are features of the CTI 
Model 165 Cable Harness Analyzer. 
A wide combination of test para- 
meters, continuity current, hi-pot 
voltage, continuity resistance, leak- 
age resistance and time on conduct- 
or, may be independently pro- 
grammed. The Cable Tester auto- 
matically checks up to 10,000 simple 
circuits in increments of 200, or an 
equivalent combination of main and 
branch circuits. Connections provide 
control of external relays in the cir- 
cuit under test. CTI has pioneered 
the field of automatic testing, and 
has applied its experience to devel- 
oping the CTI Cable Tester, Model 
165, into the most versatile and 
economic wire harness analyzer 
available. 


Write for full information 





CALIFORNIA 
TECHNICAL 
INDUSTRIES 


DIVISION OF TEXTRON INC 
BELMONT 3, CALIFORNIA 


Ti 








Foremost in Automatic Testing 
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introduces AlSiBase ceramic. Fea- 
tures include: fabrication of thin 
sections especially suited for sub- 
strates; flatness and dimensional 
accuracy within normally accepted 
ranges without grinding expense, 
contaminants or scratches; ability 
to fabricate complex designs to 
more precise detail without ma- 
chining after firing. 

CIRCLE 449 ON READER SERVICE CARD 


Small Power Relay 
EXTRA RELIABILITY 


MAGNECRAFT ELECTRIC CO., 3350 B 
West Grand Ave., Chicago 51, IIl., 
announces a small a-c/d-c power re- 
lay. A pin type armature hinge 
with centerless ground stainless 
steel pin and precision reamed bear- 
ing surfaces assures adjustment 
stability with long life, low friction 
and positive contact effectiveness. 
Fiber glass melamine insulation, 
rugged independently riveted coil 
terminals and riveted contacts with 
built-in contact wipe are featured. 
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Heat Dissipator 
FOR POWER TRANSISTORS 


INTERNATIONAL ELECTRONIC RE- 
SEARCH CORP., 135 W. Magnolia 
Blvd., Burbank, Calif. The UP 
series is designed to provide posi- 
tive cooling of power transistors 
by radiation and convection. The 
design arrangement, of the dis- 
placed vertical pickets in a forced- 
air application, provides more air 
passageways and induced turbu- 





Close terminal spacing 


for compact electrical assemblies. 


I. R. E. SHOW 


Booths 4524-4526 
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Over one billion permanent solderless wrapped electrical connections without a reject. 





ow *the lowest reactance 


G B COMPONENTS 


recently announced the availability of a low 
reactance, encapsulated, precision wire wound 
resistor. 


In every case with frequency 
up to 100 KC, regardless of 
range, reactances of these new 
wire wound resistors are sig- 
nificantly less than equivalent 
composition, deposited carbon 
and deposited metal film 
resistors. 


available 


a unique catalog 
showing compara- 
tive oscilloscope 
signal trace com- 
parisons is avail- 


able upon request. 


SHEPHARD WINTERS CO. 
3193 Cahuenga Bivd. 
Hollywood 28, Calif. 


ARTHUR L. BOLTON 
Box 944 
Menlo Park, Calif. 


KOCH ENG. & SALES CO. 


lence for increased efficiency and 
rapid carry-off of heat. 
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X-Y Recorder 
RACK-MOUNTED 


F. L. MOSELEY CO., 409 North Fair 
Oaks Ave., Pasadena, Calif. Pre- 
cision Autograf X-Y recorder draws 
Cartesian coordinate curves auto- 
matically from two related sources 
of d-c electrical information. It 
also plots one variable against time, 
accepts a-c input data on either or 
both axes, and operates directly 
from a variety of Autograf acces- 
sories. 
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They are obtainable in all styles, sizes, ranges 
and tolerances. 


309 Meadows, Bidg. 
Dalias 6, Texas 


LOUIS TESSITORE 
Manufacturers of... Box 22, Barrington, N.J. 
Encapsulated Precision Wire Wound 

Resistors 

Networks ® Resistance Standards 

Resistance Certification and Calibration 

Service 


.G B COMPONENTS, INC. 
14621 ARMINTA STREET - VAN NUYS, CALIFORNIA 
Crystal Can Relays 
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BABCOCK RELAYS, INC., 1640 Bab- 
cock Ave., Costa Mesa, Calif. Fea- 
turing 0.200 in. grid space headers, 
the 4 oz series BR-12 crystal can 
relays have 5 amp contacts and are 
conservatively rated at 100,000 op- 
erations at 3 amp resistive where 
temperature is +125 C. Designed 
for missile-space applications, the 
series is shock rated for 125 g for 
11 millisee with vibration immunity 
of 30 g from 50 to 3,000 eps. 
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Then visit our NEW YORK 
PLANT and watch some 
remarkable demonstrations! 


GOING T0 THE 
|.R.E. SHOW? 


see the new Edward Segal TW-ESSM eyelet attaching 
machine that can automatically feed, stake and 
resistance solder eyelets as small as .030” barrel 
dia. to printed wiring boards as thin as .015”. 


Learn why this process 
is, to our knowledge, the 
only one that meets MIL 
Standard 275A. 


Unit has 15” throat 
depth; will eyelet large 
boards. 


interlocked operation of 
mechanical and elec- 
trical cycles requires the 
eyelet be completely set 
before it can be fused. 


Has easy-to-change 
tooling. 

Heat cycle may be varied 
from 1 to 60 cycles. 























..» THIS AND OTHER DEMONSTRATIONS, 
INCLUDING 
FUNNEL FLANGE EYELET SETTING 


from 9:00 AM to 5:00 PM Daily 
Mon., Mar. 20th through Fri., Mar. 24th. 


Sales Manager Bob 
Garretson is just 
one of the highly 

qualified Segal 
engineers who will 
conduct demonstrations. 
Bob was formerly 
Manufacturing Engineer 
in the Advanced 











L 
i For arrangements call 

Worth 6-3935 (NYC) 
ask for Bob Garretson >» Manufacturing 
Development Unit 

of G. E.'s Light 


att Military Electroni (ie fe, | : . 
Edw » Department | Packaged Oscillator 
§ Manufacturers of Automatic Eyelet Attaching Machines, HIGH STABILITY 


tiveting Machines, Special Hoppers and Feeding Devices 
132 LAFAYETTE STREET, NEW YORK 13, N. Y. © WORTH 6-3935 








BLILEY ELECTRIC CO., Union Station 
Building, Erie, Pa., has produced 





_ CIRCLE 368 ON READER SERVICE CARD 


electronics 





Automatic 
Sequencing 
Controls 


AiResearch’s design and manufac- 
turing capability covers many types 
of automatic sequencing controls 
such as those for missile ground 
checkout, controlling drone and 
missile flight profiles, and auto- 
matic elevation and leveling of 
radar antennas and missiles. 

Above is an AiResearch sequence 
controller for cabin temperature of 
a jet airliner. It assimilates 25 sen- 
sor element inputs and supplies 
command signals to 18 amplifier 
channels. Consisting of servo- 
operated potentiometer cards, cam 
switch programmer and other 
electromechanical components, it is 
another example of AiResearch’s 
over-all ability to design and pro- 
duce intricate and complicated 
servo systems. 

The most experienced company 
in the development and production 
of control systems for airborne 
and ground use, AiResearch is an 
industry leader in electromechani- 
cal systems and components of all 
types for aircraft, ground handling, 
ordnance and missile systems. 


OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 


AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators «+ 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors * 
Programmers * Missile Launchers « 
Radar Positioners * Power Supplies ° 
Williamsgrip Connectors 


Your inquiries are invited. 
THE CORPORATION 
AiResearch Manufacturing Division 


Los Angeles 45, California 
AMEE RE: AEN ir EECA TORUS SS ASIEN FR | 
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a 1,000 Ke packaged crystal oscil- 
lator with transistorized circuitry. 
It is designed for use in frequency 
counters or as a master oscillator 
in frequency control systems. This 
plug-in package is supplied with a 
high precision glass crystal at 
1,000 Ke and has a frequency stabil- 
ity of one part in 100 million under 
ambient temperature conditions. 
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Resistors 
ULTRARELIABLE 


PYROFILM RESISTOR CO., INC., U.S. 
Highway 46, Parsippany, N. J., an- 
nounces the HR 1000 series of ul- 
trareliable high resistance resist- 
ors. Use of the PyroSeal technique 
and a new type of coating assures 
long term stability. Typical appli- 
cations are for Geiger and scintil- 
lation counters, phototube circuits, 
computers, radar equipment, fac- 
simile equipment, and many other 
Diameter is * in.; length, 
1 in.; leads 14 in. Maximum volt- 
age is 1000; standard resistance 
range, 10° to 10“ ohms. 
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uses. 


Flexible Absorber 
FOR MICROWAVE USE 


FILMOHM CORP., 48 W. 25th St., New 
York 10, N. Y. Metal film Mylar is 
a thin and completely flexible micro- 
wave absorbing material. The re- 
sistance material is a thin film of 
pure metals, approximately 50 mil- 
lionths of an inch thick, uniformly 
deposited on the surface of the 
Mylar. The absorber is suited for 
applications requiring a thin film 





Gardner-Denver automatic 
‘*'Wire-Wrap" machines 
expedite multiple operations. 


Over fne billion permanent solder/ess wrapped electrical connections without a reject. 


GARDNER 
DENVER 


See us at... 


I. R. E. SHOW 
Booths 4524-4526 
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| applied to a circular or eccentric 
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Potentiometer 
RECORDERS 
More performance in less space 


~~ 





Precision Pots 
DEPOSITED FILM 


MECHATROL, a division of Servo- 
mechanisms, Inc., 1200 Prospect 
Ave., Westbury, L. I., N. Y., an- 
nounces deposited film precision 
pots that provide resolution of bet- 
ter than 0.01 percent. The units 
shown, which: measure l1yvs in. in 
diameter, are designed to meet en- 
vironmental specs for airborne and 
space equipment. They are avail- 
able in single or ganged types. 
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G-22 FOUR CHANNELS IN 14”, DEPTH ONLY 11/2” BEHIND FRONT PANEL 





Battery Systems 
THREE TYPES 


YARDNEY ELECTRIC CORP., 40-52 

Leonard St., New York 13, N. Y., 

recently developed three battery 

systems. One is a unique sea-water 

battery; another is a sealed form 

of rechargeable _ silver-cadmium 

battery; the third is a new auto- 

matically activated primary battery 

system having a minimum of parts 

G-10 ONE CHANNEL <¥/> CU. FT. | and offering maximum flexibility in 


packaging. 
THREE GOMPAGT GHOIGES | “““*"" "= 
a yt YU 1 is 


Using one quarter the space of many comparable potentiometer recorders, 
the Varian family packs exceptional function into very little space. Inter- 
changeable input chassis accommodate full-scale signal voltages from 
10mv to 500v dc., temperatures from —200°C to +1500°C, and 1mA 
current recording. The Varian recorders have 1% accuracy, %4%-of-span sen- 
sitivity, 1 or 236 second balancing time, full-span zero adjust, Zener diode 
or mercury cell reference. A selection of chart speeds from 44”/hour to 
16”/minute lets you pick the time resolution you need. 


In addition to being rack-mountable, the G-22 and G-11A are portable for 
use in many locations. A wide range of accessories —such as retransmit- 
ting slidewires, alarm contacts and event markers—helps broaden the out- 
standing functional versatility outlined above. Chances are a Varian recorder 
can serve your need. Write Instrument Division for detailed specifications. 


Wire Stripper 


AUTOMATIC MACHINE 
an» VARIAN associates EUBANKS ENGINEERING CO., 260 


Y - > y ‘ ali 
PALO ALTO 1, CALIFORNIA North Allen Ave., Pasadena, Calif. 
Quick-change devices that greatly 
reduce set-up times are features in 
NMR & EPR SPECTROMETERS, MAGNETS, FLUXMETERS, GRAPHIC RECORDERS, MAGNETOMETERS, MICROWAVE TUBES the model 810A automatic a 
MICROWAVE SYSTEM COMPONENTS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, RESEARCH AND DEVELOPMENT SERVICES stripper. These include a dial indi- 
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| cator on the measuring device, a | 
M FE 7 F K S$ | slide lock to hold feed rolls in place 


on keyed shafts, quick-release 


clamps to hold strip assemblies in Only Gardner-Denver offers 
You Cali SEE and READ place, and an air-operated wire a complete line of equip- 
straightener that automatically ment for making permanent, 
opens and closes to positive stops, solderless wrapped connec- 
Re: . tions. Write for bulletins. 
obviating the need for adjustment 
each time wire is threaded through 
the machine. The machine cuts and Gardner-Denver Company 
strips 32 to 12 Awg wire in lengths Quincy, Illinois 
from 1 in. to 300 ft. at speeds up Gardner-Denver Company 
to 8,000 pieces per hr. (Canada), Ltd., Toronto. 
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Series 1025-1026 Inter- 
changeable with Round 
Bakelite Case Type 
Brilliantly new in their high visibility polystyrene 
cases are these modern type Meters by HOYT 


which give a true reading at a glance! Here longer 
scale length and the elimination of shadows plus 


cleon design add up to a top-notch combination to Tiny Circuit Modules 
incorporate in any panel. | ENCAPSULATED UNITS 


The Famous HOYT high torque movement with 
precise and rugged craftsmanship gives you what 


you've been looking for in Meters. These models WALKIRT CO., 141 W. Hazel St., 
are directly interchangeable with all round Bake-| Inglewood, Calif., announces the 
lite meters, and are available in all AC and DC 789 series of subminiature encap- 
ranges as Ammeters, Milliammeters, Microam- | a) d. transis ized digital d 
meters, Volemeters and Millivolemeters. Similar | su ate ’ ransistorize igital an 
styles #1037 31/2” and #1060 6” meters are also| logic circuit modules. They are 
available for any modern panel meter application. constructed of high reliability com- 
ponents with a mean time before 
failure (mtbf) of over 30,000 hr 
at 40 C and over 20,000 hr at 100 C 
for a typical binary counter. Other 
circuits have a mtbf of over 136,- 
000 hr. 
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The HOYT square plastic case series (#649 and 
+653 shown) is available in 244”, 3%" and 4%” 
types. Just right for use where equipment needs to | 

be revised to meet modern design requirements. | 

These instruments are interchangeable with square rite 
Bakelite meters and can be supplied with a frosted a ’ {Fe 


or colored band on the case front in any AC and | | i 


DC range. Extra long scales in shadow free cases r 
give you the most value and quality for your | 
money. 


Write us for the NEW HOYT 

PANEL METER Brochure showing a - > a2 
Ne) M 

complete line of plastic and Bakelite In ulating ate1 ial 


models. CERAMOPLASTIC es 
VISIT THE HOYT BOOTH NO. M-13 MYCALEX CORP. OF AMERICA, Clifton (s G5 } 





Over one billion permanent solderless wrapped electrical connections without a reject. 


AT THE 1.R.E. SHOW; Plvd., Clifton, N. J. Supramica 
i # _ | 620BB ceramoplastic is an elec- —. 
(6) ELECTRICAL tronic insulation that will operate GARDAER 
at 1,200 F, mold to intricate shapes 
SINCE 1904 
lige eta tae INSTRUMENTS | with superior accuracy, and provide DE NWE R 
a true hermetic seal. It expands 
BURTON-ROGERS COMPANY “ 


and contracts under temperature See us at... 
Sales Division, Dept. E-3 changes at the same rate as many I. R. E. SHOW 
42 Carleton Street, Cambridge 42, Mass. | metals including titanium. Uses Booths 4524-4526 
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from HOLT Originators of the 
AC Precision Power Source 


MODEL TV-1 

THERMAL TRANSFER VOLTMETER 
N.B.S. CERTIFIABLE 

A new AC-DC transfer standard. Transfer measurement is made to a 
calibrated DC supply of the same voltage as the unknown AC being 
measured; thus eliminates ratio errors in the high frequency 
multiplier resistors. 

Range — Three decade range multiplier. .5 volt to 1200 volts. Full 
resolution in. 1 volt steps from 1 to 999 volts. 

Frequency Response — .5 to 290 volts .02% to 50KC. 300 té 1200 
volts .02% tolOKC. Null Sensitivity — .004% /mm. 
Thermocouple — DC reversal error less than .02%. Couples, plug in 
replaceable, at $40.00. Input Resistance — 143 ohm/volt. 


AUDIO VOLTAGE STANDARD 


MODEL AVS-321 


The output is continuously variable in frequency as well as voltage 
so that complete information about the response of the unit or system 
under test may be obtained. 

Range — | to 1000 volts RMS 35 cps to 2 KC. 1 to 300 volts RMS 35 
cps to 10 KC. Accuracy — Regulated voltage equal to dial setting 
t+ (0.1% +2 mv) From 300 to 1000 volts accuracy is +0.25%. 
Stability — 30 days. Long-term drift may be corrected by simple 
adjustment. Internal Oscillator — 60 cps, 400 cps or 1000 cps. 
Wave Form — Sinusoidal: The unit is driven by a low distortion sine 
wave oscillator. Distortion added by the AVS-321 is less than .1% in 
the mid band rising to a max. of 0.15%. 


For further details write to 


HOLT ‘instrument LABORATORIES 


OCONTO, WISCONSIN 
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include connectors, transducers, 
tube sockets, coil forms, etc. 
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Noise Analyzer 
COMPACT UNIT 


QUAN-TECH LABORATORIES, INC., 60 
Parsippany Blvd., Boonton, N. J. 
Model 317 analyzer establishes the 
amplitude-probability distribution 
of random signals, and is useful for 
determining threshold  require- 
ments, error or false alarm proba- 
bilities. A voltage threshold level 
is preset by a front panel control; 
noise levels exceeding the preset 
voltage level are read, or monitored, 
by a scale calibrated in percentage 
—referred to time. The transistor- 
ized unit operates over a 5 cps to 0.5 
Me range. 
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Transistor Socket 
NARROW WIDTH 


AUGAT BROS., INC., 38 Perry Ave., 
Attleboro, Mass., announcés @ high 
quality socket that accommodates 
the complete series of Spacesaver 
power transistors. Its narrow width 
permits utilization of the space 
saving size of the mating tran- 
sistor. It is designed to be fas- 
tened beneath the chassis and pro- 
vides direct mounting of the tran- 
sistors with its mica insulator to 
the chassis. In this way, the tran- 
sistor is provided with maximum 
heat dissipation by conduction. 
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Crystal Unit 
ALL GLASS 


MC COY ELECTRONICS Co., Mt. Holly 
Springs, Pa., announces a vacuum 
sealed hard glass micromodule crys- 
tal unit in frequencies from 7,000 
Ke to 200.0 Mc. Maximum dimen- 
sions are 0.280 in. wide, 0.280 in. 
high, and 0.075 in. thick. This new 
crystal type is said to be the small- 
est ever produced and vacuum 


electronics 





sealed in hard glass. Also available 
are vacuum sealed hard glass crys- 
tal units in the HC-6/U size; fre- 
quency range 1,000 Ke to 200.0 Mc; 
and in the HC-18/U size; frequency 
range 4,000 Ke to 200.0 Me. 
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Crimp-Type Contact 
18 TO 30 GAGE WIRE 


ELCO CORP., M St., below Erie Ave., 
Philadelphia 24, Pa. The Varilok 
is a crimp-type contact which, in 
the self-same size and design, will 
accept all wire sizes from numbers 
18 gage to 30 gage; and in addition 
to the reliability of its Varicon con- 
tact design, is said to offer easier 
and faster production characteris- 
tics, as well as the positive locking 
of contacts when inserted into con- 
nector castings. 
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D-C Amplifier 
OPERATIONAL TYPE 


MICROGEE PRODUCTS, INC., 6319 W. 
Slauson Ave., Culver City, Calif. 
Model 505A d-c operational ampli- 
fier features response to 5 Ke and 
an open loop gain of 5,000. The 8 
ma bipolar output current capa- 
bility allows use with servovalves, 
recorders, galvanometers and the 
like. Dual inputs are provided for 
use in command-feedback servo 
loops. Featured is a front panel 








AIRPAX 
TELEMETRY 


The unique use of a MAGMETER® 
saturating magnetic core frequency 
detector permits stable, accurate per- 
formance at a minimum cost in these 
completely solid state units. Power re- 
quirement is relatively small and the 
low internal dissipation eliminates 
rack cooling problems. 


This latest addition to the Airpax 
CALIBRATOR Series of frequency dis- 
criminators features high performance 
in an exceptionally small package. 
Versatility is inherent—plug-in compo- 
nents permit accommodation of all IRIG 
bands. Deviation of 40% as well as 
other bands supplied on special order. 


See the latest developments in Choppers, Circuit 
Breakers and Telemetry ... IRE Booths 2306 - 08 


7 ches. 
AIRPAx 
ELECTRONICS 


SOLID STATE 
for high reliability, 
service free life, and 
low power dissipation. 


COMPACT SIZE 
1 27/32” wide, 4.3/8” high 
Eighteen units mount in a 
standard 19” rack panel, 
8-3/4" high. 
STANDARD IRIG 
center frequencies, 
percentage deviation and 
intelligence bandwidths. 


PLUG-IN COMPONENTS 
Unit supplied for a given 
band may be converted to 
any other IRIG band by 
changing plug-in frequency 
detector and filters. 
INPUT SENSITIVITY 
and DYNAMIC RANGE 


10 mv RMS min.; 60 db. 


LINEARITY 
Deviation 0.25 % 
of bandwidth or better 
STABILITY 


Drift will not exceed 
0.3% of bandwidth 
over 36 hour period. 


CAMBRIDGE, MARYLAND ¢ FORT LAUDERDALE, FLA, 
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CLASS H INSULATION 
FOR -100 F TO 500 F APPLICATIONS 
POSSESSES EXCELLENT ELECTRICAL 


AND MECHANICAL PROPERTIES 


Choose the right Temp-R-Tape for your job from a variety of 
types which combine some form of Teflon*, Fiberglas or Silicone 
Rubber backing with a silicone polymer adhesive. Temp-R-Tapes 
are all pressure-sensitive, even those which are thermal curing, 
and adhere securely to most materials, including Teflon, at ex- 
tremely high temperatures. Each of these versatile tapes possess 
a superior combination of electrical, mechanical and physical 
properties suitable for a variety of applications where high dielec- 
tric strength, thermal stability, moisture resistance, durability, 
low coefficient of friction, non-stick properties, non-corrosiveness, 
non-aging characteristics or fuel resistance may be required, 


TYPICAL USES: 


ELECTRICAL — slot lining; interlayer and interphase insulation; 
harness bundling; splicing; wrapping for microwave components, 
transformer coils, capacitors and high voltage cables. 
MECHANICAL — facings for film guides in electronic instru- 
ments, heat sealing bars, chutes, guide rails, and for protection for 
metals and other materials being chemically cleaned or coated. 


AVAILABLE FROM STOCK: 


1%,” to 2” widths, 18 yd. and 36 yd. rolls and 12” width on liner 
by lineal yard. Special roll widths slit to order. Temp-R-Tape is 
sold nationally through distributors. 


FREE SAMPLE and folder — write, phone or use inquiry service. 


ELECTRICAL AND INDUSTRIAL SPECIALTY TAPES 


CONNECTICUT HARD RUBBER CO. 


Main office: New Haven 9, Connecticut 
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presentation of the operational 
block diagram. 
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Spark Gap 
CERAMIC-METAL 


EDGERTON, GERMESHAUSEN & GRIER, 
INC., 160 Brookline Ave., Boston 15, 
Mass. The GP-12 triggered spark 
gap was designed as a replacement 
for hydrogen thyratrons in elec- 
tronic crowbar applications for the 
protection of radar modulators, h-v 
oscillators, and heavy power sup- 
plies. It has a high voltage holdoff 
capability of 25 Kv, is capable of 
handling high peak currents in ex- 
cess of 10,000 amperes, has low 
trigger energy requirements. 
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Frequency Calibrator 
FOR TELEMETERING 


PANORAMIC RADIO PRODUCTS, INC., 
520 S. Fulton Ave., Mount Vernon, 
N. Y. Simultaneous 11 point te- 
lemetering frequency calibrator, 
model TMC-411E, features all- 
electronic operation and 0.002 per- 
cent frequency accuracy. Unit pro- 
vides 11 equally spaced calibration 
frequencies for each IRIG f-m/f-m 
channel including 15 percent chan- 
nels A-E in a single 7 in. high pack- 
age. 
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Test Equipment 
FOR SEMICONDUCTORS 


MOLECULAR ELECTRONICS, INC., a 
subsidiary of Precision Circuits, 


electronics 
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ALL-TRANSISTORIZED DC VOLTMETER 


MODEL DC-110A 
PRECISION VOLTMETER 


For premium accuracy at much-less- 
than-premium price, the Model DC-110A 
provides a rugged, compact, completely 
self-contained, precision DC Voltmeter 
that is ready to use the moment it is 
turned on. It’s completely transistorized, 
with an ultra-stable zener package for ref- 
erence. Simple to operate, the DC-110A 
is self-calibrating and easily portable 
between laboratory and production line. 
range: 0 to 1000 volts D.C. 

stability: + .005% from 100 to 130 V.A.C. 

temp. stability: 3 PPM/°C. 

Model DC-100A: similar to DC-110A except 
for + .05% accuracy and + 5 PPM/°C. 
temperature stability... Price: 475.° 

CSC offers a wide selection of perform- 

ance-proved, readily available precision 

voltmeters, volt-amp meters, wheat- 
stone bridges and regulation monitors. 

For complete information, contact any 

CSC representative (shown on right)... 

or write directly to CSC for technical 

bulletin E-1313-2A. 


. 
F.0.8. ALHAMBRA, CALIF. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 








CA Calibration 
—— Ei —i7=belol-b eet 


DN Gio) clos a -haloy ol 
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Inc., New Rochelle, N. Y., intro- 
duces four types of semiconductor- 
device test equipment. They in- 
clude: an in-circuit test set, which 
measures both transistors and di- 
odes in electronic circuits; a gen- 
eral purpose test set, which can 
measure a-c and d-c parameters for 
both diodes and transistors, and 
can detect leakage currents down 
to 1.5 wa (full scale); and alpha- 
cutoff and gain-bandwidth test sets, 
which feature direct-reading scales 
with simple calibration. 
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Pushbutton Switch 
LIGHTED TYPE 


LICON SWITCH & CONTROL DIV., IIli- 
nois Tool Works, 6606 W. Dakin 
St., Chicago 34, Ill. The panel- 
mounted 04-111220 combines a 
panel light indicator with a double- 
pole subminiature switch module 
in a compact package only { in. sq 
by 3:6 in. long. Miniature lamps 
project through colored filters onto 
the switch’s display screen. The 
display screen, when pushed, serves 
actuator for a pair of tiny 
switches. 
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Multistage Blowers 
LOW NOISE LEVEL 


AIR MARINE MOTORS, INC., Bayview 
Ave., Amityville, L. I., N. Y., an- 
nounces multistage blowers de- 
signed to meet the basic require- 
ments of continuous, quiet duty and 


ALL-TRANSISTORIZED DC VOLTMETER 





MODEL DC-200AR 
PRECISION VOLTMETER 


The Model DC-200AR is the most pre- 
cise differential voltmeter to be found — 
unmatched in reliability, unbeatable in 
price. It is compact and lightweight... 
uses transistors and zener diodes exclu- 
sively ...is self-calibrating...and warms 
up completely in less than 30 minutes. 
Here are a few typical specifications to 
check against your requirements: 





range: 0 to 1000 volts D.C. 

pot accuracy: + 0.002% 

temp. stability: 2 PPM/°C. from 10 to 40°C. 
regulation: + 0.001% fora 10% line change 


long term stability: reference and potenti- 
ometer better than .003% 


Complete information is available from any of | 
these CSC Representatives: 


QED Electronic Sales, Inc. 
Holdsworth & Company 
Stanley Enterprises 
Smith-Dietrich Sales Co.. 
N. S. Brown Associates 
The Jay Company Arlington, Va. | 
Charles Winick Company Schenectady, N.Y. | 
Frazar & Hansen (Export). .San Francisco 11, Calif. | 


err Mt. Vernon, N.Y. 
Lansdowne, Pa. 

.... Seattle 8, Wash. | 

... Inglewood, Calif. | 

Dallas 30, Texas | 


| 
Or write directly to CSC for technical | 


bulletin E-1313-2B. 


* 60.8. ALHAMBRA, CALIF. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 





cS Calibration 
S Standards 
C Corporation 





CIRCLE 245 ON READER SERVICE CARD 245 





RE D H EAD * triumph 
"Moe LOper \*" 


BY WEST-CAP ® 


( SUB-MINIATURE CERAMICS 


FOR HIGH PRODUCTION ana 
HIGH RELIABILITY 


TO MIL-C-11015 /18 /19 (USAF)'200 VDC (NO DERATING) —55° C 
[TO +150° C 47 THROUGH 10,000 MMF 
.2x.2x.1 through 1,000 MMF 
.3x.3x.1 through 10,000 MMF 
NOW AVAILABLE WITH AXIAL LEADS, SAME PHYSICAL SIZES. 
Q CASED OR UNCASED 


® NEW MOLDED pastel grey CASE—IS FIRE RESISTANT and 
has minimum HEAT ABSORPTION CHARACTERISTICS. 

* NEW CONCEPT ** — introduces PRECISE CONTROLLED MARG:- 
INS (both sides) OF ELECTRODES. Eliminates short circuits, 
breakdowns, flash over and silver migration across edges 
when subjected to 4 times rated voltage. ALL UNITS 
TESTED for 100% performance before being shipped. 

® WRITE FOR SAMPLE OF THIS DOUBLE MARGIN ELECTRODE — 
A DOUBLE FACTOR TO ASSURE RELIABILITY. 

It is far superior to any single margin unit used today. 





TRULY A 


SIZES { RED HEAD * 


vA 


THIS VIEW 
UNCASED 





SAN FERWANDO 





SEE IRE BOOTH 2523 & \ 
*REGD. T.M. ** PAT. APPLIED ror Kip 


ELECT RIe é 
WMOANVFACTURING co 








1509 FIRST STREET, Ey EMpire 
SAN FERNANDO, CALIFORNIA 1-8681  ] 
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GUDELACE 

TAKES THE 
a 
vol Uh mel a 
Neti 


Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull 
one end. Gudelace’s flat, nonskid surface grips the pencil—no need for an extra finger 
to hold Gudelace in place while the knot is tied! 


Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips 
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It’s 
engineered to stay flat, distributing stress evenly over a wide area. The unique nonskid 
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace 
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out- 
Standing strength, toughness, and stability. 


Write for a free sample and test it yourself. See how Gudelace takes the slips—and 
the problems—out of lacing. 


GUDEBROD 


Electronic Division 
225 West 34th Street € e 
New York 1, N.Y. 


BROS. SILK CO., INC. 


Executive Offices 
12 South 12th Street 
Philadelphia 7, Pa. 
Visit Gudebrods Booth 4025 at the IRE Show 
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long life. Typical applications are 
pressure requirements to 1 psi and 
delivery ability to 100 cfm. Low 
noise level of this series makes them 
ideal for computer application. 
Specifications: 60 cps or 400 cps; 1 
phase or 3 phase; to 440 v; 10 in. 
o-d to lengths of 14 in.; ambient 
range —55 C to +85 C. 
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Vibration Exciters 
CERAMIC MAGNET 


MB ELECTRONICS, a division of Tex- 
tron Electronics, Inc., 781 Whalley 
Ave., New Haven 8, Conn. Series of 
permanent magnet shakers incorpo- 
rates a ceramic magnet which ex- 
hibits desirable coercive force and 
operating life characteristics. 
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Slicing Machine 

REDUCES SCRAP LOSS 
THE DOALL CO., Des Plaines, Ill. The 
I/D Micro-Slicer cuts scrap loss in 
half and yields many more wafers 
per ingot. Material savings in cut- 
ting rare metals used in the semi- 
conductor industry are achieved by 
cutting with the interior perimeter 
of a doughnut-shaped wheel. This 
wheel is 0.08 in. thick compared 
with two to three times that thick- 
ness for conventional peripheral 
sawing. 
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Printed Circuitry 
METAL BASE 


ELECTRALAB PRINTED ELECTRONICS 
CORP., Industrial Center, Needham 
Heights 94, Mass., announces Die- 
lox printed circuitry, which utilizes 
dielectric oxides on prefabricated 
metal bases. This may range from 
aluminum oxide on aluminum to 
magnesium oxide on steel. Dielox 
printed wiring is designed for long 
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term, continuous operation at ele- 
vated temperatures up to and in 
excess of 900 F. There is no limita- 
tion on size, and Dielox boards are 
not subject to breakage or warp. 
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Switching Time Meter 
AUTOMATIC UNIT 


LUMATRON ELECTRONICS, INC., 116 
County Courthouse Rd., New Hyde 
Park, L. I., N. Y. Measurements 
from 0.5 nsec to several psec can 
be made at rates up to 3,600 tests 
per hr with the model 400 series 
automatic switching time test set. 
Risetime, falltime, storage and de- 
lay characteristics are read directly 
on a meter with accuracy of better 
than 5 percent. The test results can 
be converted to digital informa- 
tion, permitting automated read- 
out. 
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Electronic Counter 
VERSATILE UNIT 


LAVOIE LABORATORIES, INC., Morgan- 
ville, N. J. The LA-80 counter fea- 
tures a directly coupled in-line 
readout. It utilizes a true decade 
system which makes binary conver- 
sion unnecessary. Use of beam 
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ERIC OR: Standard Cabinets 


advance 
design 

and 

quality 
construction 
features! 


7” high, 16 gauge steel center strut for ease of 
equipment mounting and greater over-all struc- 
tural strength. 


14 gauge steel frame construction assures 
greater ruggedness and rigidity. 


Electronically controlled spot welds assure su- 
perior strength. 


Jig assembly line fabrication provides rigid qual- 
ity control and assures compatibility of frames. 


Key Heliarc* Welds provide for greater struc- 
tural rigidity. 


Continuing research and development by the 
Roy C. Ingersoll Research Center maintains 
EMCOR leadership in metal cabinetry. 


*Registered Trademark Linde Air Products Co, 


From single cabinets to major systems, 
the hundreds of basic frames of the 
EMCOR Modular Enclosure System meet 
your height, width, depth and struc- 
tural enclosure needs. 





WRITE TODAY FOR CONDENSED CATALOG 106 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 


630 CONGDON e DEPT. 1242 ¢ ELGIN, ILLINOIS 
BORG-WARNER 
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..- Every component in the U.S. Navy’s 
TARTAR, newest supersonic surface-to- 
air guided missile must meet the highest 
standards for statistical reliability. 


No exception is the Bristol Syncroverter* 
chopper used in the TARTAR’s guidance 
system. The TARTAR, produced for the 
Bureau of Naval Weapons by Convair 
(Pomona) Division of General Dynamics 
Corporation, is slated to form the 
primary antiaircraft weapon aboard 
destroyers and secondary antiaircraft 
batteries aboard cruisers. 


The Bristol Syncroverter chopper has a 
long history as a component in U.S. 
guided missiles. It's the ideal miniature 
electromechanical chopper for use in 
d-c analog computers or wherever 
utmost reliability is required. 


BILLIONS OF OPERATIONS have been 
completed without a failure on Bristol's 
continuing life tests—aimed at improving 
the Syncroverter’s already superlative 
characteristics. Just one sample: A 

group of five choppers, with 400 cps drive 
and 12v, 1 ma resistive contact load 

have been going for more than 26,000 
hours without failure. That’s more than 


2.96 years continuous operation or 
B RI ST0 [ more than 37 billion complete cycles! 
No matter what your chopper require- 
ments, we're sure you can find the model 
you need among the wide selection 
ch 0 er of Syncroverter choppers and high-speed 
relays available .. . including low-noise, 
external coil types. For complete data, 
write: The Bristol Company, Aircraft 


hel S ut Equipment Division, 150 Bristol Road, 
Waterbury 20, Conn. : O15 


actual size 


*T.M. Reg. U.S. Pat. Off. 


BRISTOL FINE PRECISION 


INSTRUMENTS FOR OVER SEVENTY YEARS 


peas 7 
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1322 at the IRE Show 
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switching tubes eliminates ger- 
manium diodes and results in min- 
imum maintenance and down time. 
Time-base stability is one part in 
10° per day. Basic frequency range 
is 10 cps to 10 Mc. 
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Circuit Packages 
FOR DIGITAL SYSTEMS 


DIGITAL EQUIPMENT CORP., May- 
nard, Mass. Featuring short cir- 
cuit-proof static logic and logic 
levels which are fully compatible 
with DEC’s 500 Ke and 5 Mc patch- 
cord and plug-in circuit modules, 
the 10 Mc package array includes 
inverters, flip-flops, multivibrator 
and crystal type clocks, pulse am- 
plifiers and delay lines. Prices 
range from $97 to $173. 
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Toroids 
EPOXY MOLDED 


MICROTRAN CO., INC., 145 E. Mine- 
ola Ave., Valley Stream, N. Y., has 
developed epoxy molded toroids 
custom engineered to specifications 
in the following ranges: frequency 
range, 20 cps to 100 Kc; power 
level, up to 150 w; operating tem- 
perature range, —65 to 130 C; size 
range, approximately * to 4 in. 
o-d; d-c range, depending on the 
size, frequency and power level. 
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Calibration Console 
HIGHLY ACCURATE 

WESTON INSTRUMENTS, Division of 

Daystrom, Inc., 614 Frelinghuysen 

Ave., Newark, N. J., announces an 


electronics 





instrument capable of calibrating 
d-c voltmeters and ammeters to an 
accuracy of 0.05 percent of indi- 
cated value. Designed for use in 
checking and calibrating all types 
of portable, panel, switchboard, and 
recording type instruments the con- 
sole can be used to automatically 
divide any d-c range into as many 
as 15,000 steps. 
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Plastic Product 
FOR PRINTED CIRCUITS 


GARLOCK ELECTRONIC PRODUCTS, 
Camden 1, N. J., announces flexible 
printed circuitry. The outstanding 
electrical, physical and thermal 
properties of Teflon FEP have been 
incorporated into a new circuit de- 
sign concept which offers greafer 
design freedom, maximum reliabil- 
ity, lower installation costs and 
package size and weight reduction. 
Use of Teflon as the insulation ma- 
terial also offers a wide tempera- 
ture range of from —122 F to +400 
F. Dielectric constant of 2.1 + 0.1 
remains stable throughout a fre- 
quency range of 10° to 10° eps. 
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Coil Winding Machine 
TRANSISTORIZED COUNTER 
UNIVERSAL MFG. CO., INC., 1168 


Grove St., Irvington, N. J. Model S 
toroidal coil winding machine in- 





FACSIMILE RECORDER 
REPRODUCER...A TOTAL RECALL 
GRAPHIC MEMORY 


The AIRCOM Modernization Program, 
Project Quick Fix, is aimed at improv- 
ing the entire communications net- 
work which links United States mili- 
tary and weather installations 
throughout the world. An essential 
part of that program is the Crosby- 
Teletronics magnetic tape Facsimile 
Recorder Reproducer. |t receives and 
stores all types of vital graphic infor- 
mation, retransmitting it, automati- 
Cally or on command, when transmis- 
sion conditions are more favorable 
or proper routes available. 


If you have an application requiring 
reliable long-range transmission of 
maps, weather information or any 
other graphic material, this advance 
design, electronic “brain” may be 
your answer. Write for information 
on Model RR-290, Facsimile Recorder 


Reproducer (GXH-4). It is another ex- 
ample of Crosby-Teletronics Corpora- 


tion leadership in test equipment, 
vacuum research and 


Pi 5 i@l-1=ab 4 
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Crosby-Teletronics Corporation - 54 Kinkel Street - Westbury, Long Island, New York 
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An announcement 


for the 1 engineer in 20 who is interested 
in new concepts of solutions to problems in 
programming, timing, and memory circuits 
(Read this in 55 seconds) say 


« * 
what is Incremag 
The component is a saturable magnetic 
core pulse-counting memory, or stor- 
age unit — The sub-system is a trans- 
istorized magnetic counting circuit that 
delivers an output pulse after having 
received a predetermined number of 
periodic or random input pulses. 


areas of application 

Clock and sequence timer control of “= 

both cameras in the TIROS I and II INCREMAG 
satellites to scaling, computing mem- _ Satellite Programmer 


ory, coding, and control applications in industrial instrumenta- 
tion and computor systems. 


how is it used 


As a counter, memory 
(storage), programmer 
(control), timer, fre- 
quency divider, as a com- 
ponent or circuit system. 


interesting 
Commercial-Military INCREMAG Component cha racteristics 


Extreme Reliability: with =10% voltage and over 150°C range 

Counting Rate: up to 100,000 pulses/sec (random or periodic) 

Standby Power: requirements are negligible (microwatts) 

No Loss of Prior Count: even under conditions of power failure 

Maximum Counts Per Stage: up to 16 (as many stages as re- 
quired, in multiple or additive) 

Compact: only 1/2 cu. in. per counting stage 

Rugged: meets all existing applicable Military Specifications 





*Patent No. 2897380 Registered Trademark 
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Visit Booth No. 1726 at 1.R.E. Show, New York, March 20-23 


Write for complete technical data and application information on INCREMAG 


CENTRAL RESEARCH LABORATORIES 
GENERAL TIME CORPORATION 


Progress Drive — Stamford, Conn. — DAvis 5-2691 
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corporates a completely transistor- 
ized in-line digital read-out elec- 
tronic counter. This, along with the 
many different sized heads, make it 
extremely versatile. The counter 
features four in-line digital read- 
outs, which means there are four 
squares through which numbers 
flash, or are projected onto a screen, 
indicating the number of turns be- 
ing applied to the coil. 
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T-W Tubes 
EIGHT MODELS 


HUGGINS LABORATORIES, INC., 999 
E. Arques Ave., Sunnyvale, Calif., 
introduces eight traveling wave 
tubes. Illustrated is the HA-82, a 
10 to 20 Ge frequency range, sole- 
noid focused broadband twt am- 
plifier with 1 mw min power output, 
and 25 db min small signal gain. 
Other models range in frequencies 
from 0.5 to 1 Ge to 7 to 14 Ge. 
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Resonant Relays 
& STABILIZER UNITS 





STEVENS-ARNOLD, INC., 7 Elkins St., 
South Boston 27, Mass., announces 
tuning fork resonant relays—min- 
iature, plug-in components installed 
at the receiving end of low cost se- 
lective calling or remote control 
systems. These vibrating reed re- 
lays operate only when energized at 
their rated frequency. This allows 
individual control of up to thou- 
sands of functions at the receiving 
end of a cable pair or a radio chan- 
nel. Available in frequencies from 
150 to 1,000 cps. The tuning fork 


electronics 





oscillator stabilizer is installed at 
the transmitting end. 
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Right Angle Connector 
FOR P-C BOARDS 


WINCHESTER ELECTRONICS INC., Wil- 
lard Road, Norwalk, Conn. Right 
angle p-c connector employs either 
a removable crimp type receptacle 
or a dual terminal receptacle that 
accepts taper pins (AMP No. 53). 
30th mate with standard W series 
plugs that contain right angle pin 
contacts for dip soldering to p-c 
board. The WC23SAA has a one- 
piece molding insert of Monobloc 
construction that eliminates inter- 
nal creepage paths and _ reduces 
moisture and dust pockets. 
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P-C Connectors 
PLUG AND SOCKET 


CONTINENTAL CONNECTOR CORP., 34- 
63 56th St., Woodside 77, N. Y. Plug 
and socket right angle p-c connec- 
tors are available in a variety of 
contact sizes from 4 to 38. All dip 
solder to a p-c board at right angle 
to the plug and receptacle contacts. 
Terminations include solder cups, 
turret terminals, wire-hole solder 
lugs, or taper pin terminations for 
solderless wiring. 
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Millivoltmeter 
FOUR-DIGIT 


NON-LINEAR SYSTEMS, INC., Del Mar, 
Calif. Model 60 millivoltmeter has 
a range of +99.99 mv for making 


“arch 10, 1961 








Bl 
El 
al 
al 
Bl 


tO 
swe > oe LINCOLN AE 


The Lincoln Laboratory, Massachusetts 
Institute of Technology, announces a 
major expansion in its program. 

We urgently request the participation 
of senior members of the scientific 
community in our programs in: 


RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 


Space Surveillance 
Strategic Communications 
integrated Data Networks 
NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 
Techniques 
Psychology 
Theory 
INFORMATION PROCESSING 
SOLID STATE Physics, Chemistry, and Metallurgy 


A more complete description of the Laboratory's 
work will be sent to you upon request. 


Research and Development 


LINCOLN LABORATORY 


Massachusetts Institute of Technology 
BOx 27 


LEXINGTON 73, MASSACHUSETTS 

















low level measurements without a 
preamplifier. Its scale factor (span) 
control permits making any value 


from 10 to 100 mv appear as 99.99 
in the readout. Input impedance is 
10 megohms, accuracy is +0.1 per- 


cent of reading or 1 digit, and pre- 


. cision is + 0.01 percent of full scale. 
CERAMISEAL |e 
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Impulse Relay 
LONG LIFE 


GUARDIAN ELECTRIC MFG. CO., 1550 
W. Carroll Ave., Chicago 7, IIl. 
Series 670 impulse relay features 
long-life, trouble-free operation 


The Better Metal for ; well in excess of one million steps. 


Each momentary impulse (up to 10 


i steps per sec) causes relay to re- 
HIGH ALUMINA , sen its cam actuated contacts. 
CERAMIC SEALING : ; Contact arrangements up to dpdt, 


with ratings to 1,500 w noninduc- 
tive, or up to 20 amp locked motor 
CERAMISEAL (vu.S. Pat. No. 2,960,402) current, motor load control on 115 
Chemical Analysis: 25% Cobalt, 48% Iron, 27% Nickel v, 60 eps. 


Specially designed by WBD for ceramic-to-metal sealing, CIRCLE 487 ON READER SERVICE CARD 
CERAMISEAL alloy has expansion characteristics closely match- 
ing those of high temperature alumina ceramics. Low thermal 
conductivity, approximating that of ceramics, minimizes thermal 
stresses during rapid heating and cooling cycles. CERAMISEAL 
is readily brazed, deep drawn and machined; is supplied (air or 
vacuum melted) in wire or strip. 


) THERMAL EXPANSION * 
| CHARACTERISTICS OF | 
CERAMISEAL 2 He PS 

+ 4 4 + + RESISTIVITY i 
T pa 
| CERAMISEAL 4 t+ 


Glass Capacitor 
FUSION-SEALED 














, ja ———4—4 
eff WESGO AL400 
#+-(95 0% ALUMINA 


CORNING ELECTRONIC COMPONENTS, 
| Bradford, Pa. The CYF-20 fusion- 

sealed moisture resistant glass 
| capacitor has a capacitance range 
of 560 to 5,100 wyf. It is used in 
high reliability systems such as mis- 
Call or write for Ceramiseal Bulletin and siles, nuclear equipment, aircraft 
information on other WBD Sealing Alloys. a> and computers. After 2,000 hours 


% of operation at 125 C with 150 per- 
WILBUR B. DRIVER COMPANY ke) cent of rated voltage, capacitance 
NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 


change is less than 4 percent at 1 
In Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) Me or 1 Ke. Temperature coefficient 


PRECISION RESISTANCE, ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS | of capacitance is 140 + 25 ppm/deg 


a 8 : ere 
nk 
T | 


i 
8 r 


Percent Change in Resistivity Referred to 20°C 





M 
3 


Percent Change in Conductivity Referred to 20°C 
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SHEETS TO 20'x35" 
NOW IN STOCK 
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7 Make circuits the fast, easy way 
' ...simply insert Vector Push-in 
Terminals and component wires 
into the pre-punched terminal 
board. Six patterns available 
with .062 and .093 holes, in XXXP 
Phenolic, G-7 Glass Silicone, G-10 
Glass Epoxy and Paper Epoxy. 
Also available in copper clad. 








Write for complete information to 


VECTOR ELECTRONIC COMPANY 
1100 FLOWER STREET, GLENDALE 1, CALIFORNIA 
TELEPHONE: CHapman 5-1076 
Visit our Booth #1513 at the March IRE Show 
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. SKL} WIDE BAND CHAIN AMPLIFIERS 


Designed to achieve stable gain and faithful reproduction over great 
bandwidths, SKL amplifier models are available for a broad range of 
applications in laboratory and systems work. 


MODEL 202D 


MODEL 222 








* 














CHARACTERISTICS | MODEL 202D MODEL 206 MODEL 211C MODEL 222 





Bandwidth Ike - 210 mc | 600 cps - 320 mc]15 mc - 100 mc | 40 mc - 216 me 





Voltage Gain 20 db 18 db 33 db 28 db 





Maximum Output | 4 volts rms 6 volts rms *4.2 volts peak} *4.2 volts peak 














Impedance 200 ohms 200 ohms 75 ohms 75ohms 














* 0.1 volt, with less than 1% intermodulation distortion, 
for multi-channel operation. 


Write for further information to: 


SPENCER: KENNEDY LABORATORIES, INC. 


1320 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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Simplify 
Wire 
Assembly 


with a 


KINGSLEY 
Wire and Tube 
Marking Machine 


Now you can mark each wire or 
piece of plastic tubing with its 
own circuit number... quickly. ..eco- 
nomically, right in your own plant! 


You reduce wire inventories because 
you need only one color of wire for 


as many circuits as necessary 


Simplify your assembly methods 
and speed production with the 
same machine that has proved so 
successful in the aircraft and missile 
industries. Write for details. 


KINGSLEY MACHINES 


850 CAHUENGA + HOLLYWOOD 38, CALIF 


See us at IRE Booth 4236 
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if you have a problem involving 


crystal controlled 
w frequency sources 
and filters 


spend your 


IRE SHOW TIME 


OONEINET 





allt 
ELECTRONIC 


INC. 


MECHANICSBURG, PENNCYLVANIA 
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C over the operating range of —55 
C to 125 C. 
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Pulse Transformers 
TRANSISTOR-SIZED 


POLYPHASE INSTRUMENT CO., East 
Fourth St., Bridgeport, Pa., an- 
nounces pulse transformers measur- 
ing only 43 in. diameter by } in. 
high for high density transistor 
circuit packages. The Pico-Tran 
series B350 pulse transformers will 
give pulse widths from less than 1 
to over 16 usec plus other electrical 
characteristics of larger units. They 
can be used in pulse coupling or 
blocking oscillator circuits. 
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Band-Pass Filter 
HIGH POWER 


FREQUENCY STANDARDS, P. O. Box 
504, Asbury Park, N. J. This band- 
pass filter is capable of handling a 
peak transmitted power of 3 to 5 
Mw with an average power of 15 
Kw. Insertion loss is 0.15 db max. 
It is ideally suited for high power 
radar transmitters and space com- 
munications systems. Unit has a 


electronics 





HOW EECO’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 


Look at these unparalleled advantages 
offered by EECO Time Code Generators! 
Frequency stability, 3 parts in 108, based 
on extremely stable crystal oscillator. 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat- 
ing-temperature stability. Operable from 
aircraft power. Provision for external 
frequency standard. Auxiliary pulse rates. 





fi Code Scan ¢ 
rame 

Model Time Rates ~5 
Number Serial Code Format | indication ¢ (Pps) Ana) 





EECO 801 geen. 24-hour, hr. min. sec 25, 50, 100 $7500 





EECO 802 17-Bit, 24-hour, 
Binary (Eglin AFB) | PF. min. sec. 


13-Bit, 24-hour, $7000 
Binary (Patrick hr. min. % min. 
AFB) 


20, 100 











EECO 802M1 -Bit, 24-hour, $7000 
Binary (Atiantic hr. min. sec. 
Missile Range) 





€ EECO 802M2 pe 24-hour, $7000 
oh a ee RS c inary (Atlantic hr. min. sec. 
"Ol O29 So bg Missile Range) 


<, ee 
—_ 








$7500 


hr. min. sec. 


eel EECO 803 20-Bit, 24-hour, 
BCO 





EECO 804 ae. 24-hour, he. min. sec. $7925 


EECO 810 100 PPS CODE (36-BIT) 


SEND FOR TIME CODE GENERATOR FILE 301 


Actual Size 





EECO B10 | 36-Bit, 365-40y, Gay my, min. sec $10,100 








EECO 810M1} 23-Bit, 365-day, $10,100 
BCD (IRIG Member 
C Format Modified) 


Electronic Engineering Company of California 
1601 East Chestnut Avenue e Santa Ana, California © Kimberly 7-5501 ¢ TWX: S ANA 5263 N EW ! Cc ETRO i 
ete LEAD SULFIDE 
































CIRCLE 330 ON READER SERVICE CARD 
wie PHOTO CELLS 


WITH INFRA-RED SENSITIVITY 


FOR USE IN: 


@ Electronic Computers 

© Sound Projectors 

© Temperature Measurement 

@ Infra-Red Communications 

@ Missile Guidance Systems 

@ Fire Detection 

© Computing Solar Temperatures 





These new developments in the semi- 
conductor field are especially sensitive 
to infra-red radiation. Cetron’s careful 
production control insures reliable per- 
formance characteristics in all of your 
photo cell requirements. 


Cetron engineers are always available 
to help in your tube requirements— 
| just write, wire or phone. 


ns it at 1.R.E. Show /™ YOUR DEPENDABLE SOURCE FOR 
i =[@l@u ge me SCiS) RECTIFIER, THYRATRON AND PHOTO TUBES 
REEVES-HOFFMAN CETRON ; 


DIVISION OF DYNAMICS CORPORATION OF AMERICA 
a onrsagl ELECTRONIC 
CORPORATION 


715 Hamilton Street * Geneva, Illinois 


CARLISLE, PENNSYLVANIA 
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ROHN 
COMMUNICATION 


TOWER 
No.60 


for height up to 
490 feet! 


* This extremely 
heavy duty tower 
is designed for a 
wide variety of 
communications of 
all kinds. 
* This No. 60 
ROHN tower is 
suitable for height 
up to 490 feet when 

roperly guyed and 
installed. 

* Completely hot- 
dipped zinc galva- 
nized after fabrica- 
tion. 

* Designed for 
durability, yet eco- 
nomical — easily 


Shown here isa ROHN erected and 








| sion quality 
| stages. 


256 


No. 60 tower installed 
to a height of 200 feet 
with 3 five-foot side 
arms, mounting antenna 
for police radio commu. 
nications. 


FREE 


shipped. , ROHN 
towers have excel- 
lent workmanship, 
construction and 
design. Each sec- 
tion is 10 feet in 
length. 


Details and complete engineering specifica- 
tions gladly sent on request. Also ROHN rep- 
resentatives are coast-to-coast to assist you. 


Write-Phone- Wire Today! 


ROHN Manufacturing Co. 


j Box 2000 


Peoria, Illinois 
Phone 637-8416 


“Pioneer Manufacturers of 
Towers of All Kinds” 





frequency of 400 Mc. Bandwidth | 
is 8 percent to the three db points 
with rejection 50 db or greater at 
1.15 F, and 0.85 F.. 
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Coil Turns Analyzer 
HIGH RELIABILITY 


| 
| 


DELUXE COILS, INC., Wabash, Ind. 


| Model 165 coil turns analyzer com- 
| pares an internal universal stand- 


ard against a production coil prod- 
uct, and rapidly provides coil turns | 
error information to within 0.1 per- 


| cent. It is said to reduce rejection 


of end products by providing preci- 
count at component 
Inline digital readout is | 
provided on tabulator type push- | 
button board with a maximum read- | 


_ing of 99,999 turns. 
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UHF Oscillator 
ELECTRONICALLY SWEPT 


MENLO PARK ENGINEERING, 711 
Hamilton Ave., Menlo Park, Calif. 
Model 400 uhf electronically swept 
oscillator covers the 500 Mc to 1,100 | 
Mc range. Output frequency is read 
directly from a dial calibrated to 
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( IN _LESS THAN ) 
4 SECONDS 


WITH THE REVOLUTIONARY 








PRODUCTION AID TOOL! 


“PIG-TAILOR"’® 


Foot operated 
No accessories 


3 minute set up $125.00 


**PIG-TAILORING’’ 


@ revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: « | cutters 
« Long nose pliers - Operator pir + 90% 
operator training time + Broken components + 
Broken leads + Short circuits from clippings «+ 
= chassis handling + Excessive lead tavtness 








id y 


PIG- naageir provides: « Uniform component 

iti e + Minia- 
cutection’ spacing control « ogee leads for termi- 
nals « **U"’ leads for printed circuits « Individual 
cut and bend lengths + Better time/rate analysis 
« Closer cost control + Invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 





“*SPIN-PIN’’® 
Close-up views of 
*“SPIN-PIN’ illustrate 
fast assembly of 
tailored-lead wire to 
terminal. 

* No Training 

*° No Pliers 

* No Clippings 
* Uniform Crimps 
* 22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 








gacw 


% $500 


Write for illustrated book to Dept. E-3 





tind al YORK INDUSTRIES bees 


R MANUFACTURE OF ELECTRONIC EQUIPMENT 


NEW YORK 1, w& Y 
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Shaped to the hand . . . General Electric 


Y/'/ Wy Midget irons give: 
AVAILABLE FASTER TIP AND 
FROM ESC HEATER CHANGE 


General Electric’s Midget soldering 
irons are now better than ever before. 
New clip arrangement saves time on 
your assembly line by making it easier 
to change the tip and heater. They’re 
more streamlined and shaped to fit 
the operator’s hand for maximum 
comfort. 


Look at some other reasons why the 
G-E Midget iron is better: 





@ Low handle temperature for added 
operator comfort 


Tip and heater assembly will not 
“loosen up”’. 


Variety of long-life, ironclad tip sizes 
—YVY, in. to Y% in.—with 6-volt, 18- to 
35-watt ratings. 


For more information on General 


7 a e 
miniatu rized Electric’s full line of industrial solder- 
H H ing irons see your G-E Distributor, or 
filter series call your nearby G-E Sales Office. 
Actual size: %” x %4” x 1%” 
(Mil. T-27 Type AF case) 


ESC’s new line of miniaturized low pass and high pass 
filters has an attenuation of less than 3 db at cutoff 
frequency (fco); greater than 40 db at and beyond 2.5 x fco 
(at and below 1/2.5 x fco for high pass filters). Insertion 
loss is less than 2 db. Temperature range: —20°C to +85°C. 
The units are hermetically sealed in a metal case and 


encapsulated in foamed resin. Meet all applicable Mil } A 


specifications. 











Cutoff Frequency 


LOW PASS HIGH PASS 
6002 1K2 2K = 1QK2 20K (3db down) 20KQ2 10K2 2KQ 1KQ 600 





Sa __AFI52_AHI52_ AJI52 (Ske) 2/152 ZH152 
AF252 _AH252 _AJ252 (25ke)_ 





7s es Simple clip arrangement makes it even 
[AC302_AD302_AF302_AH302 A902 (3.0ke) (2/302 7H=02, SSS easier to change the tip and heater on 
(AC502 _AD502 AF502 AHSO2 _AJSO2 Oke) 9 2502 7502 7502 = General Electric Midget soldering 
AC752__AD752 _AF752 _AH752 _AJ752 (7.5 ke) 1752 _2H752_ZF752 . . ‘re asse 
ACIO3 ADI03 AFIO3 AHI03 AJ103 (Oke) «2103 ZH103_-ZF103 20103 irons. Simply pull the entire & : mbly 
ACIS3 ADIS3 _AFIS3 _AHI53 (Ske) 2/153 _2HI53_2F153 20153 _ZC153 out of the handle, slip out the tip and 
jAC203_AD203_AF203 _AH203 20ke) _. 2/203 2H203_2F203_20203__26203] heater assembly, replace it, and push 
AC403 AD403 AF403 a (40 ke) ZH403_ 7F403_ 70403 20403} 


[AC753 A753 _AFTS3 (Ske) | __2F753 20753 20753 assembly back into the handle. The 
AC104  AD104 = AFI04 hs ae 


AC204 D204 - a 2F204 20204 20204] 


—f 

















2104 20104 2104] iron is ready to go. 758-04 


C304 AD304 (300k) 





~ 2304 20304 20304 

















WRITE TODAY FOR COMPLETE TECHNICAL DATA. ; See the redesigned Midget iron (available 
exceptional employment opportunities for engineers experienced from authorized G-E Distributors May 1) 
in computer components excellent profit-sharing plan at the IRE Show March 20-23 at General 


ELECTRONICS ACTUAL SIZE Etectric Booth 2932. 
CORP. 
534 Bergen Bivd., Palisades Park, N. J. Progress ls Our Most /mportant Product 


Distributed constant delay lines e Lumped-constant delay lines Variable delay networks e Continuously 
variable delay lines © Step variable delay lines e Video transformers «@ Filters of all types e Pulse- 


forming networks e Miniature plug-in encapsulated circuit assemblies e Magnetostrictive delay lines G * N t a A L @ ia LE C I q { C 


See You At The IRE Show— Booth #2915 
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4 4 A4 Ad 44. 


the number to remember 


1444 4 @) 


for faster soldering! 





KESTER 44° 
RESIN-CORE SOLDER 





You get the fastest possible 
soldering action with Kester 
“44” Resin-Core Solder, created 
for today’s high speed 
requirements. “44” Resin 
meets all applicable MIL and 
Federal specifications, latest 
amendments, Army, Navy, 

Air Force. Flux-residue non- 
corrosive and non-conductive. 
All alloys, cores and diameters... 


on 1 lb., 5 lb. and 20 lb. spools. 


FREE. WRITE for 96-page 
Technical Manual““SOLDER... 


Its Fundamentals and Usage.” 


Visit us at IRE Booth No. 4221 


Kester Solder 





COMPANY 


4204 Wrightwood Avenue, Chicago 33, Illinois 
Newark 5, New Jersey * Anaheim, California » Brantford, Ontario, Canada 


Over G2 Years’ Experience in Solder and Flux Manufacturing | 
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+1 percent of reading. Sweep 
width is continuously adjustable 
and read on a direct reading meter. 
Internal square wave (400 to 1,200 
cps) is provided for ease in making . 
reflectometer, slotted line and an- 
tenna measurements. 
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Heat Dissipaters 
NATURAL CONVECTION 


VEMALINE PRODUCTS CO., Franklin 
Lakes, N. J. Series 6071 heatsinks 
for transistors, diodes and rectifi- 
ers, are suitable for most applica- 
tions. Mixed hole patterns are 
available. More than one semicon- 
ductor can be mounted on same 
cooler. The fins are serrated for 
maximum surface area to obtain 
utmost performance. The coolers 
are coined to minimize contact re- 
sistance (0.05 C 2 w). The heat 
sink compresses 150 sq in. of radi- 
ating surface. 
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Silicone Rubber 
POURABLE MATERIAL 


DOW CORNING CoRP., Midland, Mich., 
announces Silastic RTV601 silicone 
rubber for deep section potting, 
filling, embedding and encapsulat- 
ing of components or assemblies. 
The pourable material vulcanizes at 


electronics 








For that 


NEW IDEA 


visit the 


IRE SHOW 


March 20-23, 1961 New York 


Coliseum and Waldorf-Astoria Hotel 
Members $1.00, Non-members $3.00 Age limit—over 18 
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The worldwide success of Japan's 
transistor radios is a tribute to their 
highly efficient yet minute components, 
of which the ultra-small Mitsumi FT 
Poly-vari-con is typical. With other 
svperb Mitsumi ports, it is being ex- 
tensively used by leading radio manu- 
focturers. 


POLY-VARI-CON 


Intermediate Variable 


Frequency Capacitor 
Transformer 


Mitsumi Parts 


MITSUMI ELECTRIC CO., LTD. 
1056-1, Koadachi, Komae-cho, Kitatama-gun, Tokyo, Japan 
TEL: (416) 2619 2692 2219 
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Sehoter... 


Re 


“Wty 


a superlative 
electronic organ 
you assemble yourse/f 
to save half 
usual cost 


Here is magnificent Pipe Organ tone; 
two complete 61-note keyboards; lus- 
trous hand-rubbed cabinetry in the 
finish of your choice. 

Yet, when you assemble the Schober 
model of your choice, you save more 
than half its value and create a superb 
instrument to bring the delightful gift of 
music to your family. 

Matched kits and the miracle of printed 
circuitry make it possible. 

Work requiring knowledge and experi- 
ence is eliminated. All that remains is 
the pride and pleasure of watching a 
superb musical instrument take shape 
under your own hands. The magnificent 
organ you assemble will surpass any 
factory-built organ for quality, reliability 
and circuitry. 

Simply mail the coupon for details. No 
salesman will call. 


THE SCHOBER ORGAN CORPORATION 
Dept. EL-3 43 West 6lst St., N. Y. 23, N. Y. 
Mail this coupon today 
BEBEBEEBEEBESBEBEE BBE B EB SE 


The Schober Organ Corp., Dept. EL-3 
43 West 61st Street, New York 23, N. Y. 


(0 Please send me FREE full-color booklet 
and other literature on the Schober organ. 


© Please send me the Hi-Fi demonstration 
record. | enclose $2 which is refundable 
when | order my first kit. 


NAME 





OU 


CRUG Sonic. SER es 
BEB SB BSB SBR ER HEE EE 
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MINIATURIZATION 
LOWER COST 


Thin Versatile 
Co-Netic and 
Netic Magnetic 
Shielding Foils 


Permit positioning foil-wrapped components A & B closely, 
minimizing interaction due to magnetic fields .. . making 


possible compact and less costly systems. 


How thin Co-Netic and Netic foils lower your mag- 
netic shielding costs: 

1) Weight reduction. Less shielding material is used 
because foils (a) are only .004” thick and (b) cut and 
contour easily. 

2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs. 

These foils are non-shock sensitive, non-retentive, re- 
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths. 


Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob- 
lems for commercial, military and laboratory appli- 
cations. These foils can be your short cut in solving 
magnetic problems. 


Cuts readily to any shape with 
ordinary scissors. 


Wraps easily. 


Inserts readily to convert 
existing non-shielding 
enclosures. 


Shielding cables reduces 
magnetic radiation or 
pickup. 


Se 


Wrapping tubes prevents 
outside magnetic 
interference. 


When accidentally exposed to unpredictable magnetic fields, presto! — your valuable 


data is combined with confusing signals or even erased. 


For complete, distortion-free protection of valuable magnetic tapes 
during transportation or storage. Single or multiple reel Rigid 
Netic Enclosures available in many convenient sizes and shapes. 


Composite pho- 


Ri f id Netic 
to demonstrat- 


(.014" and up 


in thickness) 
Shielded Rooms 
and Enclosures 
for safe, distor- 
tion-free stor- 
age of large 


ing that mag- 
netic shielding 
qualities of 
Rigid Netic Alloy 
Material are not 
significantly af- 


quantities of re- 
corded magnetic 
tapes. annealing. 


Write for 
further details 
today, 


ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO 
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NETIC MAGNETIC 


Thin pliable foil wraps easily 
around magnetic tape, maintain- 
ing original recorded fidelity. 


fected by vibration, shock (including dropping or 
bumping) etc. Netic isnon-retentive, requires no periodic 


MAGNETIC SHIELD DIVISION PERFECTION MICA CO. 


1322 No. Elston Avenue, Chicago 22, Illinois 


SHIELDING 








room temperature to form solid 
rubbery sections of unlimited thick- 
ness. It cures without heat, pres- 
sure or moisture—even under 
totally confined air-tight conditions. 
After vulcanizing for 24 hr at about 
77 F, parts or sections made from 
Silastic RTV601 can immediately 
be put into full service at tempera- 
tures from —100 F to 500 F. 
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Rack Cabinet 
FLEXIBLE UNIT 


FALSTROM CO., 185 Falstrom Court, 
Passaic, N. J. Model FT-192-A 
standardized electronic rack cabinet 
is of heavy duty construction to 
provide for heavy loads and stable 
anchoring points for components. 
It is adaptable to a wide variety 
of uses with adjustable Unistrut 
channels to facilitate mounting 
slides or chassis. It has an adjust- 
able ventilating system for cooling 
electrical equipment. 
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Transistor Housing 
HERMETICALLY SEALED 


MITRONICS, INC., 1290 Central Ave., 
Hillside, N. J. Miniature her- 
metically sealed transistor housing 
is made from 96 percent alumina 
ceramic metallized with molyb- 
denum manganese and braze sealed 


electronics 





"7 


peeeaaaananaaaseeaaaseanseeeee@ 


ere TAYLOR 
: WIRING 
DUCT... 


The photos of 4 of our types give 
you an idea, but they don’t tell you 
WHY so many companies use 


Taylor plastic wiring duct only. 
Approved by 


GR Canadien Glad to send you a sample... put 
poet it to ANY TEST you want .. . then 
it will be easy to make a decision 

THESE 4 


meet au jic, leading to better panel wiring. 
STANDARDS 





NOTE: Taylor will quote on special sizes and special 
needs-—very little, if any, extra cost. 


Standard raceway colors are gray and black—white 
and others are available on request. 











Write TODAY for sample, literature and prices. 


an: \ 4 Sed | Matl-vouaalomm later 


Fisher Road / Howell, Michigan 
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IN A DURABLE 
SOLDERING PENG 


EXTRA-LONG-LIFE ELEMENT 
DOUBLE-LIFE CLAD TIP 


Does the work of 100 watts 
yet weighs but 2 ounces! 


1 
‘ 
i 
’ 
4 


New unique design in handle 
ventilation, plus stainless steel 
housing, insures a cool handle. MODEL 24S — 
A new development makes Equipped with %4” XTRADUR 
possible a multi-coated copper TIP for extra long life. Solder 
tip which gives long life under adheres to working surface only. 
the severe conditions brought No drip or creep. 
about by the powerful 60 
watt rating. WRITE FOR CATALOG 

showing most complete line of 

Industrial Irons and Long-Life Ciad Tips. 


HEXACON ELECTRIC CO. 


130 WEST CLAY AVENUE, ROSELLE PARK, N. J. 


SERVING INDUSTRY FOR A QUARTER OF A CENTURY 
VISIT BOOTH 4002 IRE SHOW 
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SEERWO IR Report 


Achromat Lenses Extended 
to 1-14 Micron Range 


Computer Program Optimizes 
Design, Speeds Fabrication of 
Lenses to User Specifications 


SERVOCON® achromat lenses providing 
high resolution in the infrared spectrum 
are now available for selected wavelength 
bands in the broad 0.7-14 micron range. 

Servo Corporation has instituted a new 
Computer Program to optimize achromatic 
lens design to user specifications. The com- 
puter program supplements existing facili- 
ties for design, fabrication and testing of 
infrared optical components and systems. 

In addition to SERVOFRAX® (arsenic tri- 
sulfide glass), and conventional types of 
optical glass, optical components are being 
fabricated of lithium fluoride, calcium 
fluoride, silicon, germanium, and other IR 
transmitting materials. 


From a simple infrared lens, 
to a complex infrared system 
--- look to a Servo solution 


Infrared Optics 


Standard and spe- 

cial optical shapes 

5 a ) available in all sizes 

and transmitting 

materials. Infrared wavelengths from less 

than 1 to more than 20 microns. Excellent 

refractive and reflective optics for research, 
laboratory, industrial, and military use. 


IR detectors and associ- 
ated circuitry ; 
. >) 


Uniformly sensitive 
thermistor detec- . 
tors for fast, accu- 


rate, remote detec- 

tion of radiation 

from visible through far infrared. Wide 
variety of time constants, capsule config- 
urations, and window materials. SERVO- 
THERM © circuitry exploits speed, sensitivity, 
wide range, low noise, compactness, and 
flexibility of heat detector cells. 


Submit your problem 
for recommended solution 


Call or write requesting further informa- 
tion...or assistance of a Servo applications 
engineer. 


‘way ahead in infrared 


SERVO CORPORATION 
= OF AMERICA 


111 New South Read - Hicksville, Long Island, N.Y.» WE 8-9700 
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to Kovar members. Brazed seals 
will withstand temperatures’ to 
1,300 F so that subsequent welding 
or brazing can be performed with- 


“ai out detrimental effect. 
a ] ll H] | } | CIRCLE 496 ON READER SERVICE CARD 


the modern way to cut costs... save time 


SN 





Latest in Coil Winding Equipment Company's wide 
variety of high-speed coil winders for all possible 
needs is the Model CK, designed to take maximum 
roTohZelalielel-Moh Mil ilul Melle Muleliul-h me tehalile il o)elica] ol (-5; 
of automation. The Model CK meets most applica- 
tions, minimizes maintenance, and cuts down consid- 


erably on the need for special-purpose, custom-built 
equipment. 


Proportional Oven 
HIGH STABILITY 


BULOVA WATCH CO., INC., 40-06 61st 

St., Woodside 77, N. Y. This pro- 

portional oven utilizes a_ stepless 

control system to assure a stability 

MODEL | CK of 0.01 C at any given temperature. 

| System includes temperature-sensi- 

tive bridge, two-stage transistor- 

ized amplifier, power transistor and 

integral heater. Oven eliminates 

such problems as noise, tempera- 

ture cycling, power surges, and 
temperature drift. 
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The Model CK features Coil Winding Equipment 
Company’s recently-developed turret transfer. In com- 
bination with a suitable winding head, the ingenious 
turret transfer permits adding — only as needed — 
hopper feed for the coil forms; stripping, cementing, 
taping and cutting attachments. The Model CK will 


produce complete bobbin or single-layer coils with- Mic1 ocomponent Pellets 


out operator attention when equipped with a hopper FOR FLEXIBLE DESIGN 


or magazine for the coil forms and appropriate stan- | P. R. MALLORY & CO. INC., Indian- 
dard attachments, and it will provide stations for 1 apolis 6, Ind., announces a micro- 
finishing as required, miniaturization technique that 

| shrinks circuit elements to pellets 
‘ys in. in diameter and xs in. high. 
Pellet resistors, capacitors and di- 
odes in combination with conven- 


° We . P tional microminiature transistors 
(nding guc pment ’ to fabricate binary dividers in the 
form of microcircuit logic blocks. 


OYSTER BAY N. Y.—WaAlnut 2-5660 The microcomponents fit into holes 


in component boards, along with 


We'll be pleased to send you complete information. Write or phone 
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WE 
MAKE 
ALL 
KINDS 
OF 

= Le> ¢—— 


(Specializing in 


Stainless Stee/) 


* Here's the real “inside dope” and 
we're not referring to the happy 
young fellow portrayed above. 
(He's not even a member of our 
organization) 

We are a division of Kewaunee 
Manufacturing Co., specializing in 


dustry. Our experience and facil- 
ities qualify us to custom design 
and manufacture, or assemble 
from stock, any of the following 
types of enclosures: glove, vacuum 
and dry boxes; dust free enclo- 
sures; and controlled atmosphere 


engineering and production of 
highly technical equipment and 
apparatus for research and in- 


systems. 
That's why we readily say, “We 
make all kinds of boxes.” 





For complete information, 





KEWAUNEE 
SCIENTIFIC 
EQUIPMENT 
ADRIAN, 
MICHIGAN 





call or write >| kK e S e k 


4015 Logan Street 
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electronic 
chemical 


See 


SRE PIs PE Rk ee Ri BE 


new formula 


Hate nbaeee 


» Economical! A little 
ow) does a lot! 


nee 


6 oz. $ 50 


spray 
can 

with 5” Plastic 

Extender 

Push Button 

Assembly 


FREE 


lubricates 
conditions 
cleans 
all 


ELECTRICAL 
CONTACTS 


ELECTRONIC CHEMICAL CORP. 


813 Communipaw Avenue Jersey City 4, N. J 
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RESISTANCE 
THERMOMETERS 
by REC eccecee 


- 435 to+1800F 


Whether you are concerned 
with temperature measure- 
ments at -435° F or +1800° F 
there is a wide variety of 
REC temperature probes to 
fit your requirements. REC 
specializes in the design of 
high precision temperature 
probes, using highest purity 
platinum resistance elements, 


Care and skill during manu- 
facturing result in strain-free 
probes of highest stability. 


Write for New Catalog No. 
66030 for further information 


on REC's many Temperature 
Probes, Pressure Trans- 
ducers, Pitot-Static Tubes. 


ROSEMOUNT 


ENGINEERING 
COMPANY 
® 


ST. MINNEAPOLIS 24, MINNESOTA 
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Produced to High Quality Standards 
Max. Blank: 6-inches Max. Draw: 4¥4-inches 


Engineering Assistance 
Whenever a helpful assist " oh 
is in order, Cly-Del engi- i Re 
neers are available to co- 4) i 
operate with you from the ZA hp. 
planning stages through 


design, development, and 
production. 


Tooling Facilities 
Under the same roof, with 
the same supervision and 
same undivided responsi- 
bility is the complete Cly- 
Del tooling facility where 
the tools for your produc- 
tion can be built, used in 
the Cly-Del manufacturing 
departments, and stored 

Inquiries for your future use. _ 

If you are concerned with a 

need for high-volume, high- 

quality shells, eyelets, or 


stampings for electronic ‘<> 


assemblies; we invite your ~ / /\ 
inquiry (for more information // 
or for an estimate) and prom- 
ise fast, accurate action. 
~ \ WRITE FOR 
BROCHURE 


MANUFACTURING COMPANY 
2136 SHARON ROAD 
WATERBURY 20, CONNECTICUT 
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success in the palm 
of your hand...with 
new hi-capacitance 
sub-miniature 


fa 7 Vi iis 


CAPACITORS 
by STATNETICS 


replaces plastic and paper with 
all the known advantages 
of ceramic capacitors 


BRIEF SPECIFICATIONS 


CAP. MFD. 


LENGTH in. 


WIDTH in. | THICKNESS in. 





.00001 thru .001 3 


095 095 





.001 thru .01 Ps) 


15 .125 





05 52 


25 .20 





10 a2 


3 3 





mang Tol. =GMV, +20%, =10% 


P.F. = 2% Max. 


Working Voltage = 100 VDC to 125°C. 
Series Resistance <..25 ohms at 8 to 10 mc. 


Leads axial 
1 
Us 


SAVE TIME 
and EXPENSE 
on PURCHASING 


RELAYS 


IMMEDIATE DELIVERY 


Off Shelf Items 


DELIVERY WITHIN 1 WEEK 


Items requiring assembly and /or adjustment 


#22 gauge 112” 








WE DELIVER RELAYS 
NOT PROMISES 


PRODUCTION QUANTITIES IN STOCK 
SEND FOR CATALOG E 

















BA ATATAGYA a AY aac dak had iad" 


niversal RELAY corP. 


| 42 WHITE ST 


NEW YORK 13.N. Y.eWAlker 5-9257 a 





long (fine silver) 


STATNETICS Corporation 


5121 WEEKS AVENUE, SAN DIEGO 10, CALIFORNIA 


For full specifica- 
tions, prices, or 
delivery dates, 
please write to 
Statnetics Corp., 
Department EL-2 
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DROPPED Wey 
THE BINOCULARS? 


With everybody watching each other 


along the DEW line and the Iron Curtain 
these days, electronics has replaced bin- 
oculars. 

What’s happening in the giant markets 
for missile controls, radar and communi- 
cations equipment? 


electronics tells how things are going, | 
keeps you informed of developments as | 


they occur. This is a good time to sub- 
scribe or renew your subscription. Just 
fill in box on Reader Service Card. Easy 
to use. Postage free. 


FIND WHAT 
YOU NEED IN... 


electronics 
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terminals which are pressed into 
slots along the edges of the boards. 
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Ratio Transformer 
CALIBRATES IN DB 


GERTSCH PRODUCTS, INC., 3211 La- 
Cianega Blvd., Los Angeles 16, 
Calif. Model RDB-1 Ratiotran is a 
ratio transformer calibrated di- 
rectly in db of attenuation from 0 
to 110 db. The output ratio with 
respect to the input follows a loga- 
rithmic function as determined by 
the dial settings. Unit is designed 
to calibrate attenuators, meters, 
and other devices whose perform- 
ance is expressed in db. 
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Oscilloscope Camera 
NINE TRACES PER PRINT 


ELECTRONIC TUBE CORP., 1200 E. 
Mermaid Lane, Philadelphia 18, 
Pa. Model SM-209 oscilloscope 
trace recording camera allows up to 
9 different trace exposures per 
print, with consequent savings in 
film and time. It allows all aper- 
ture, speed, and focus adjustments 
to be set without reaching through 
access doors or removing the cam- 
era from the scope. Price is $345. 
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Soldering Machine 
AUTOMATED 


KESTER SOLDER CO., Chicago, III. 
Illustrated on the SD-4 model 1 
universal soldering machine is the 


electronics 





CLEAN 
DELICN 


FOR YOUR 
FANEL 
INETALLATIONE 


/\SS 


ALL SOLID STATE 
DC ie athe 


= hat i it 08 


SIDE-INDICATOR —smsainm | REI x 
PANEL METERS % Pie el 1] 


Give Uncluttered Panel Appearance — display only 
the essential pointer-scale relationship. NTRAMRCT VIS nd W1420).0 
Human Engineering Advantages — give fast, accu- . Aa i ] ieee 

rate readout for balancing circuits, position indi- < REPRODUCTION 

cators, any comparative readings. cana 10 KC OUTPUT * 5 VOLTS/CM 
Greater Readability in Less Space — only % the ai: 10 MICROSECONDS/CM 
panel area of round or square meters, but with 
equal accuracy. 





** Patent Number 2,871,450 
MODEL 1120 MODEL 1135 ~~ MODEL 1145 


Weight 4 oz. 9 oz. 10 oz. Available as DCUA, 
Accuracy + 3% of full scale | + 2% of full scale | + 2% of full scale | OCMA, DCA, DCMV, 
for OC, + 5% for AC| for OC, + 5% for AC} for DC, + 5% for AC} DCV, ACV, with zero 
Scale Length | 1.2” 2.1” 2.7 at center, left or 
Panel Area 0.9 sq. in. (cutout 2.0 sq. in. (cutout 5.5 sq. in. (cutout right. Also VU and 
1.687” x .531”) 2.656” x .781”) 3.450” x 1.300”) Db meters. 

Zere Adjuster | internal Front, external Front, external 


WRITE FOR ENGINEERING DATA 
SHEETS on our complete line of 
panel meters, side indicators, 
Electronic Control Meters, 
miniature multitesters. 





























miniaturization headquarters 
international 


instruments ine. 
A See Box 2954, New Haven 15, Conn., 
ble: “INTERINST” 
7 HALF USUAL COST 


If you have applications requiring a 
miniature DC amplifier with fast fre- 
quency response, there’s a good chance 
RIG’s new DIFFERENTIAL OPERA- 
TIONAL AMPLIFIER MODEL A-2 
can cut your amplifier costs 50% or 
more. Until now, only far higher priced 
transistorized amplifiers exhibited rise 
time characteristics comparable to the 
A-2. Check and compare these specifi- 
cations: 


OPEN LOOP GAIN — 100,000. 
GAIN-BANDWIDTH PRODUCT 
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Meet the industry's top efficiency team... 


Augat’s complete 
line of Component 


Cradles and Clips 


Here’s positive, lasting 
protection against ex- 


ternal shock and vibra- 
tion. Augat cradles are 
especially designed to 
clamp sub-miniature 
and miniature tubes, 
transistors, resistors, ca- 
pacitors, diodes, crys- 
tals, etc. 

They assure longer life 
of tubes and transistors 
by reducing tempera- 
ture throughconduction. 


Write today for additional 
information and samples. 


See us at Booth 1227 


IRE Show, Mar. 20-23 


AY GAT BROS. inc. 


30 PERRY AVENUE © ATTLEBORO, MASS. 








Short Circuit Stable — 200 KC. RISE 
TIME — Less than 10 microseconds at 
unity gain, and at gain of ten; less than 
100 microseconds at gain of one hun- 
dred. DRIFT REFERRED TO IN- 
PUT — Less than two millivolts over 
75°F to 120°F change of ambient; less 
than 100 microvolts over eight-hour 
period at constant temperature. 
Request RIG-AMP Technical Bulletin 
for complete detasls 


ALSO AVAILABLE. Companion, plug-in Power 
Booster for use with Amplifier A-2 in driving 


heavy instrument systems, rotary 
= 
had 
RIDGEFIELD 


amplifiers, and small DC servos 
INSTRUMENT GROUP 


a Schlumberger division 
Ridgefield, Conn., P.O. Box 337, IDlewood 8-6571 


SPECIAL-PURPOSE ANALOG COMPUTERS FOR DATA 
HANDLING AND CONTROL, ELECTRONIC COMPONENTS, 
NMR AND ESR SPECTROMETERS, MAGNETIC 
RESONANCE ANALYTICAL SERVICES 
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Booth 4051-—IRE Show 
rAMINATE DO 


CONTACT 
MATERIALS 


All Contact 
Materials 
are Specials! 


When you need top quality and fast 
service, specify Leach & Garner. All mill 
shapes and types available, including 
toplay, thrulay, inlay, overlay, edge- 
lay, wire and tubing with alloys of 
Gold, Silver, Platinum and Palladium. 
Also available are silver and gold 
solders, silver and laminated wave- 
guide tubing, precision rerolling and 
redrawing of non-ferrous metals. 
Engineering assistance available. 
Quotations rendered promptly. 
We build our business 
on prompt deliveries at 
competitive prices. 





INDUSTRIAL DIVISION 
ATTLEBORO, MASS. 


each & 


FOUNDED 
1898 


arner 


SALES OFFICES 
NEW YORK @ CHICAGO @ LOS ANGELES 
CLEVELAND @® DAYTON ® DETROIT 


For prompt quotations to your print and 
specifications write 


52 Pearl Street, Attleboro, Mass. 





| and Lehigh Ave., 


| from — 





| facture of gallium-arsenide 
conductor 


initial soldering operation of a her- 
metically sealed capacitor. The tube 
and feed through are positioned on 
the adapter. Then a flux filled 
Solderform washer is placed on top 
of the feed through. The assembly 
then passes through the heating 
chamber for a given pre-established 


| period of time and comes out com- 
| pletely 


soldered. After a cooling 
period the soldered unit is auto- 
matically ejected into a 
of flux remover. 
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Voltage Comparator 
FAST AND PRECISE 


JERROLD ELECTRONICS CORP., 15th 
Philadelphia 32, 
Pa. Model VC-12 applies the con- 
cept of measurement by comparison 
to lab and production line testing. 
It features an accurately-calibrated, 
variable, 2-Mc r-f signal which pro- 


| vides an r-f reference voltage out- 


put variable from 1 mv to 12 v and 
40 dbm through zero to 
+ 30 dbm in 8 overlapping ranges. 


| It has rapid switching capabilities. 
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| Alloy Spheres 


SMALL DIAMETER 


| ALPHA METALS, INC., 56 Water St., 


Jersey City, N. J. Tin-selenium, 
ten-tellurium, gold-tin and_ gold- 
tellurium spheres used in the manu- 


selenium and 1.7 percent tellurium. 
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semi- | 
devices are produced in | 
| diameters as small as 0.002 in. They 
| are available with up to 0.6 percent | 


Booth 4051-IRE Show 


MINIATURE 
PRECIOUS METAL 


CONTACTS 


For MAXIMUM 
PERFORMANCE 





Micro Brushes 
Rivets 


Slip Rings 
Springs 


Potentiometers 
Relays 


Synchros 
Switches 


INDUSTRIAL DIVISION 


GENERAL FINDINGS, INC. 


Sales Offices 
Chicago «+ Los Angeles * 


New York 
Attleboro 
Precision custom fabrications of all 
precious metal contact alloys. Miniature 
contacts using wire as fine as .005 
sheetjas thin as .00075 
smell as .030 


metal fabrications also 


and tubing as 
diameter. Precision base 


available 


Prompt quotations to your print 
and specifications 


For prompt quotations to your print and 
specifications write: 


52 Pearl Street, Attleboro, Mass. 
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» research 


production 


it’s read 
more 


by all 4! 


electronics is specially edited to keep you informed 
about the entire industry. With special issues on Elec- 
tronic Markets, Modern Microwaves, Search and Probe 
Systems, and other reports you’ll want to file and keep 


subscribe today to electronics 


Every Friday, electronics gives you the latest engineer- 
ing developments and technically interpreted market 
trends. So don’t wait till everyone on the routing slip 
has read it. Subscribe now and read electronics first. Mail 
the reader service card (postpaid) to electronics, the 
magazine that helps you to know and to grow! Rates: 
three years for $12, one year for $6; Canadian, one 
year for $10; foreign, one year for $20. Annual 
electronics BUYERS’ GUIDE (single issue price $3.00) 
included with every subscription. 
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UNSURPASSED QUALITY 
AT REGULAR MILL PRICES 


010” O.D. to 1.125” O.D. 
Copper, Brass, Bronze 


@ Why play checkers jumping 
from one supplier to another for 
better “buys” and better quality? 
You'll find your ultimate answer 
in the temper, straightness, round- 
ness and size tolerances of Preci- 
sion Tubing. 

Precision Tubing is carefully 
tested and pre-tested in every step 
of production. Skilled craftsmen 
using modern drawing equipment 
and dies which are “quality-can- 
trolled” in our own shop assure 
Nth degree accuracy in every foot 
of tubing drawn. Electronically 
controlled annealing produces tub- 
ing to meet your most exacting 
specifications. 


Precision also makes round, rec- 
tangular, Bourdon, oval or square, 
preformed to special shapes .. . 
in copper brass, aluminum, nickel 
and nickel-alloys, Ni-Span “C”, 
phosphor-bronze and nickel silver. 

Let our engineers help you im- 
prove quality and save money. 
Write for full details to 
PRECISION TUBE CO., INC. 

North Wales, Pa. 


GET YOUR 
COPY OF 
TUBING 
CATALOG 


RECISION 


TUBE COMPANY 


PRECISION-EERS OF SMALL TUBING 
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Only ina STANDARD instrument do you get all the features 
‘‘most wanted”’ in an interval timer: 


UNEXCELLED PRECISION—Consistent, continuous accu- 


racy over years of use. Accuracy to +.001 second available 
in standard models. 


INSTANTANEOUS ELECTRIC RESET—A ‘‘must’’ in many 
instrument complexes—a plus benefit for all other applica- 
tions. 


PROVEN MECHANISM—Synchronous motor driven— 
electric clutch operated. Proved reliably accurate and 
dependable by years of service. 


CHOICE OF CONTROL—Start, stop and reset can be 
manual, by electric circuit or output of electronic tubes. 


RANGE OF MODELS—Portable or panel mounting—in a 
wide selection of accuracies and ranges. 


Request Catalog No. 198-B 


THE STANDARD ELECTRIC 
TIME COMPANY 
89 LOGAN ST., SPRINGFIELD, MASS. 


CIRCLE 268 ON READER SERVICE CARD 





Literature of 


POWER SUPPLY Advance Elec- 
tronics, 6 W. Broadway, New York 
7, N. Y. Bulletin No. P-1 provides 
technical data on a 14v d-c, 2 amp 
power supply and other electronic 
components. 

CIRCLE 504 ON READER SERVICE CARD 
MULTI-SWITCHES Switch- 
craft, Inc., 5555 N. Elston Ave., 
Chicago 30, Ill. Eight-page catalog 
introduces heavy duty mounting 
brackets and series 8000 and 18000 
frames on non-illuminated and illu- 
minated multi-switches. 
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FANS & BLOWERS McLean 
Engineering Labs, P. O. Box 228, 
Princeton, N. J., has released a 48- 
page catalog of fans and blowers 
for ventilating and cooling elec- 
tronic equipment. Packaged blow- 
ers, propeller fans, single and dual 
centrifugal blowers, and ring fans 
are illustrated; performance curves 
and engineering drawings are in- 
cluded. 
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ANALOG COMPUTER Donner 
Scientific Co., a subsidiary of Sys- 
tron-Donner Corp., Concord, Calif. 
Illustrated brochure describes the 
company’s 28 pound, model 3500 
analog computer. 
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MOTORS & CONTROLS § Hay- 
don Division of General Time Corp., 
Torrington, Conn. Timing motors 
and time and torque controls are 
covered in an eight-page bulletin 
which explains the company’s back- 
ground in design and development. 
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RECORDING INSTRUMENTS 
Esterline-Angus Co., Box 596, In- 
dianapolis, Ind. Catalog reviews 
the profit-making features of the 
company’s instruments. 
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ACCELEROMETERS Columbia 
Research Labs, MacDade Blvd. & 
Bullen Lane, Woodlyn, Pa., has 
published a short form product bul- 
letin which illustrates a line of true 
compression-type accelerometers, 


electronics 





the Week 


designed for applications in the 
missile and airborne vehicle shock 
and vibration field. 

CIRCLE 510 ON READER SERVICE CARD 


CRYSTALS _ Solid State Materi- 
als Corp., 7 Erie Drive, Industrial 
Park, East Natick, Mass. Brochure 
covers research, development, and 
production facilities for single 
crystal materials. 
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COMPONENTS Accurate Elec- 
tronics Corp, 169 S. Abbe Road, 
Elyria, O. Bound catalog contains 
all available data on the company’s 
electronic products. Both standard 
components and special designs are 
described. 
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RESINS  Marblette Corp., 37-31 
Thirtieth St., Long Island City 1, 
N. Y. Ways to make high-impact, 
flexible, or rigid castings from 
‘Maraglas’ transparent epoxy resin 
are outlined in a single data sheet. 
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ELECTRONIC SYSTEMS 
American Systems, Inc., 3412 Cen- 
tury Boulevard, Inglewood, Calif. 
The company, its objectives, fields 
of interest, and plans, are intro- 
duced in a corporate brochure. 
CIRCLE 514 ON READER SERVICE CARD 


MODULAR CONVERTER Waugh 
Engineering Company, 7842 Burnet 
Ave., Van Nuys, Calif. Model FR- 
500 modular transistorized fre- 
quency-to-d-c converter is covered 
in a single sheet. 
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MICROWAVE INSTRUMENTS 
Aircom, Inc., 48 Cummington St., 
3oston 15, Mass. Product catalog 
reviews the company’s line of mi- 
crowave components, antennas and 
instruments. 
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MEMORY General Ceramics, 
Applied Logics Dept., Keasbey, 
N. J. Microstack, a miniaturized 
memory plane for use with coin- 
cident current memory systems, is 
covered in a 4-page bulletin. 
CIRCLE 517 ON READER SERVICE CARD 
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STYLE 1001 STYLE 1005 
SPDT 5 


Ss 


MIDGET RELAYS for 


AC or DC Operation 


Price Electric Series 1000 Relays Now Feature... 


e AC or DC Operation 
e Solder or Printed Circuit Terminals 
e Open or Hermetically Sealed Styles 


These versatile, midget, general-purpose relays, 
formerly available only for DC operation, are 
now being offered for operation directly on AC. 
The AC relays, of course, have the same basic 
features, including small size, light weight, and 
low cost that made the DC relays pace setters 
in their fields of application. 


Typical Applications 


Remote TV tuning, control circuits for commercial 
appliances, radiosonde, auto headlight dimming, etc. 


General Characteristics 


Standard Operating Voltages: 

3 to 32 VDC; 6 to 120 VAC 60 Cycle. 
Maximum Coil Resistance: 13,000 ohms 
Sensitivity: 

0.05 watt at standard contact rating; 0.3 watt at 

maximum contact rating for DC relays; 1.2 volt- 

amperes for AC relays. 
Contact Combination: SPDT 
Contact Ratings: 

Standard 1 amp.; optional ratings, with special 

construction, to 3 amps. Ratings apply to resistive 

loads to 26.5 VDC or 115 VAC. 
Mechanical Life Expectancy: 

10,000,000 operations, minimum 

Dielectric Strength: 500 VRMS, minimum 


VISIT US AT BOOTH 2409 I.R.E. SHOW 


PRICE ELECTRIC 


CORPORATION 


306 Church Street + Frederick, Maryland 
MOnument 3-5141 «+ TWX: Fred 565-U 
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This 12-page booklet explains how the electrical or electronic product you 
make can be marked — at production speeds — with clear imprints that 
hold. Are you looking for a way to mark odd shapes — a practical short-run 
marking method — an ink that will hold on an unusual surface, or withstand 
temperature, handling, moisture or other conditions? This catalog describes 
machines, printing elements and inks that will meet your requirements in the 


marking of products ranging from subminiature components to panels and 


chassis. There are special sections with practical answers to color banding, 
Underwriters’ Laboratories manifest label legend marking, tape and label 
printing, wire and tube marking, efficient “in-line’’ marking. For your copy 
of the Markem Electrical Catalog, write Markem Machine Co., Electrical 
Division, Keene 5, New Hampshire. 


MARKENM 


HELPING YOUR PRODUCT SPEAK FOR ITSELF 
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NEW BOOKS 


Schematic of sine-cosine pot, 


Design Fundamentals 
of Analog Computer 
Components 


By R. M. HOWE 


D. Van Nostrand Company Ine, 
Princeton, N. J., 1961, 261 p, $7.50. 


Written for the engineer or 
scientist who is already familiar 
with analog computers and their 
general application, this book ex- 
plores the finer points of computer 
operation as related to component 
design. Two general chapters deal 
with system considerations (patch- 
boards, check circuits) and with 
the effects of component errors on 
problem solutions. Individual chap- 
ters are then given to d-c ampli- 
fiers, multipliers, function genera- 
tors, recorders and miscellaneous 
equipment. 

The principal components are 
thoroughly described and _ several 
actual design procedures are traced 
step by step. Throughout the book, 
constant reference is made _ to 
specific models of contemporary 
equipment. The associated theory 
is thus well related to actual hard- 
ware, and this practical approach 
is one of the book’s main merits. 
—G.V.N. 


Mechanical Waveguides 
By MARTIN REDWOOD 


Pergamon Press, Inc., New York, 
N. Y., 300 p, $9. 


This is a unique book in that it 
is devoted to the properties of 
acoustic and ultrasonic guided 
waves in solid and fluid media. The 
principles of guided wave transmis- 
sion are outlined in the first few 
chapters. A comprehensive survey 
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IN COM- 
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EPSCO DELIVERS 
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NEW LOGIC PANELS 
CUT DIGITAL DESIGN 
TIME... COSTS... AND 
COMPLEXITY! 


Epsco’s 16 new Logic Panels 
head a long list of valuable tools 
now available to digital design 
engineers. You'll see them all at 
the IRE Show, along with such 
other Epsco-developed advanced 
components as: 


¢ Transistor Digital Card 
Circuits 


« Magnetic Shift Registers 


+ Logic Trainer 


€ 
& 
= 


€psco 


COMPONENTS 


A Division of Epsco Incorporated 
275 Massachusetts Ave., Cambridge 39, Mass. 
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of recent research is attempted 
with considerable detail of a few 
important papers included and the 
titles and locations of several hun- 
dred other papers given at the 
ends of the appropriate chapters. 
Emphasis is placed on the theore- 
tical analysis of guided waves. No 
details of experimental techniques 
are given but some references are 
included.—Dr. ROBERT E. BEAM, 
»*rofessor of Electrical Engineer- 
ing, Northwestern 
Evanston, Ill. 


University, 


Radio Transmitters 

By LAURENCE F. GRAY and 
RICHARD GRAHAM 

McGraw-Hill Book Co., New York, 
450 p, $12.50 


Aimed at the design, operation and 
maintenance transmitter engineer, 
this book provides a practical an- 
alaysis of all the components that 
go into a radio transmitter. It 
provides information on amplifier 
design, coupling circuits, frequency 
control units, power supplies, cool- 
ing equipment, control circuits, 
methods of modulation and keying, 
and typical testing and measure- 
ments’ techniques for 
transmitters. 
Various 


complete 


transmitter circuits, 
such as used in communication 
links, radar, telegraph, telephone, 
television and the like are’ ex- 
plained in detail. Among the top- 
ics covered are frequency-control 
techniques with emphasis on crys- 
tal control and synthesizers; the 
operation and methods of designing 
transmitter amplifiers; design and 
construction of transmitter tubes: 
method and design procedure for 
transmitter-to-antenna coupling ; 
methods of amplitude modulation 
including single sideband, fre- 
quency, phase and pulse modulation 
showing typical circuits: power 
supply design including filters and 
automatic regulators; typical con- 
trol and protective circuits; meth- 
ods of applying air and water cool- 
ing; and special r-f components 
such as directional couplers, di- 
plexers, power dividers and other 
microwave components. One chap- 
ter is devoted to measurement pro- 
cedures with particular emphasis 
on broadcast transmitter tests. 
Although many fine engineering 


IN DATA 
SYSTEMS 


EPSCO DELIVERS 





AERO-SPACE DATA 
SYSTEM DOES TEN 
DAYS’ WORK OVERNITE! 


A major feature of Epsco’s exhibit 
at the IRE show will be the PCM 
Airborne Data Gathering System 
... used during the past year for 
advanced flight test programs. 
Also on view will be Epsco’s 
ADDAVERTER, most flexible and 
efficient computer linkage sys- 


tem on the market. 


€psco™ 


SYSTEMS 


A Division of Epsco Incorporated t 
275 Massachusetts Ave., Cambridge 39, Mass. 
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phere generators, gas and fiquid dryers, 
\ pHayes-master (TM) control units. 
— 


Stewart Ashton, 
our Chief Engi- 
neer, reports on 
the all-new... 


—_—— 


pHayes master 





HERE AT LAST is a simple, compact, 
space-saving package that provides 
microsecond response for control- 
ling power to electric furnaces... 
and for numerous other applica- 
tions and processes where tempera- 
tures must be precisely regulated. 


A TRANSISTORIZED UNIT, the 
new Hayes pHayes-master now re- 
places costly and bulky saturable 
tubes, magamps, 
powerstats, etc. — with one, small, 


core reactors, 


smartly-designed control unit! 


VERSATILE, TOO pHayes- 
master can be used with most pro- 
portioning type temperature instru- 
ments... han- . 

dles up to 70 

amp. capac!- 

220 


with 


ties at 
volts, 
stepless con- 
over the 
0-100% 
Highly 
accurate, 
pHayes-master provides instantane- 


trol 
full 
range 


ous, Straight-line response . . . com- 


pletely without lag or hunting. 


ECONOMY is another big advan- 
tage. The Hayes pHayes-master fea- 
tures a high power factor — expends 
only a fraction of the power source 
for control. Simple rugged construc- 
tion and circuitry make it far easier 
and cheaper to install and maintain 


than conventional control devices. 


These are just the highlights. If your 
equipment or process calls for close 
control of power for heat genera- 
tion, get the complete facts on the 
all-new Hayes pHayes-master. 
Write for new Bulletin C-1,or tell 
™ ti us about your 
rere haga application re- 
quirements. — 
C.LHAYES, 

INC., 845 

Wellington 
Ave., Cran- 
ston 10, R. L. 


Cc. i. HAYES, INC. 
Established 1905 


It Pays To See Hayes for metallurgical 
guidance, lab facilities, furnaces, atmos- 








books have been published in the 
past, most of them cover radio 
transmitters in a chapter or so 
buried within many other chapters 
of general electronic engineering. 
This well written and profusely 
illustrated handbook will fill the 
needs of engineers concerned 
strictly with radio transmitters. 
—LS 


THUMBNAIL REVIEWS 


Circuit Analysis—Vol. I: 
Passive Networks. By Philip 
Cutler, McGraw-Hill Book Co., 
New York, 454 p, $8. This text 
will provide the engineering stu- 
dent or electronic technician with 
practical, thorough grounding in 
the basic theorems; node and loop 
analysis, a-c circuit theory, trans- 


Electronic 


ient analysis and graphic analysis 
All basic 
ideas are clearly expressed and well 
illustrated with examples; only 
simple mathematics are used. Nu- 


of vacuum-tube circuits. 


merous exercises are given. 


sasics of Induction Heating. By 
Chester A. Tudbury, John F. Rider 
Publisher, Inc., New York, 140 p, 
cloth binding $8.90. This well writ- 
ten, well illustrated book consists 
of two volumes (each 
separately with soft 
reduced price). Volume I covers the 
theory and practical applications of 
induction heating and gives many 
worked examples of how to calcu- 
late requirements. Volume II covers 
the theoretical and practical appli- 
cations of induction heater power 
generators from motor generators 
to high-power vacuum tube oscil- 
lators. Both volumes are very easy 
to read and understand, and pro- 
fuse illustrations supplement the 
text. Questions and problems scat- 
tered throughout the book will en- 
able the serious reader to fully 
understand induction heating. 


available 
covers at a 


ARINC Transistor Specification Man- 
ual. ARINC Research Corp., Wash- 
ington, D. C., 609 p, $10. 
function of Aeronautical 
Inc. (sponsored by 
transport aircraft 
equipment manufacturers) is to 
coordinate engineering of commer- 
cial aircraft equipment. This man- 
ual lists 81 transistors on the U.S. 
military or ARINC preferred type 
lists and five European preferred 
types. MIL-S-1900B and all the 


One 
Radio, 
airlines, air 


companies and 
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VOLTAGE 
CURRENT 


with 
PROGRAMMABLE 
CROSSOVER 


Model 4005 is a 1-40 = 
500 ma, regulated 
50 
$143 
F.0.8. 


power supply incorpo- 
FACTORY 





rating AMBITROL.* The 
AMBITROL’Y circuit will 
switch automatically to 
either voltage regulation or 
current regulation at any 
point predetermined by the 
operator, with continuous 
control of voltage or cur- 


rent to .05% 
Power Desjons inc. 


1700 SHAMES DRIVE 
WESTBURY, NEW YORK 
EDgewood 3-6200 (LD Area Code 516) 
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Other Models 
Available 


Write For 
Catalog 


*T™M 


THE BIG 4 


Tough competition and smart 
selling demand that the electron- 
ics man be reached and sold 


| wherever you find him: Research, 
| Design, Production, and Manage- 


ment. Only electronics is edited to 
interest and influence all four key 
buyers. Put your advertising 
where it works hardest..... 


inelectronics 


electronics 





military specifications for these 
types, including the British, are 
reproduced. Abstracts of commer- 
cial specifications, in a standard 
format, are given for types not 
covered by military specifications. 
The British specifications include 
numerous diode and transistor test 
circuits which are not given in the 
U.S. military specifications. The 
manual will be kept up-to-date by 
supplements. 


Neutron Detection. By W. D. Allen, 


Philosophical Library, Inc., New 
York 16, N. Y., 260 p, $10. 

A solid book that is well but not 
redundantly written, as books that 
compromise between the expert and 
the novice tend to be. Contains 
roughly equal parts on basic prin- 
ciples, instruments for neutron de- 
tection, applications of these detec- 
tors in industry and medicine, and 
neutron sources and their calibra- 
tion. References are sprinkled lib- 
erally throughout and a generous 
appendix completes the book. 


Fixed and Variable Capacitors. By G. 


W. A. Dummer and H. M. Norden- 
berg, McGraw-Hill, 281 p, $10. 
Presents working knowledge of 
capacitor design and_ construc- 
tion. Dummer is head of compon- 
ents research, development and 
testing at the Radar Research 
Establishment, Ministry of Supply, 
England. Nordenberg is head of 
electronic parts unit, Bureau of 
ships, U. S. Navy Department. 
Working knowledge of both men 
presents design and construction 
material previously available only 
in scattered technical publications. 
Book belongs within easy reach of 
components men concerned with 
design and use of capacitors; the 
basis for their selection; future 
possibilities, and new types of ex- 
perimental capacitors. 


International Rectitier Solar Cell and 


Photocell Handbook. By J. Sasuga, 
International Rectifier Corporation, 
El Segundo, Cal., 112 p, $2. This 
useful booklet describes, in read- 
able terms, the theory of photo- 
voltaic devices and then presents 
a large number of practical applica- 
tions for them. These applications 
range from hobbyist projects (mail- 
box indicator) to industrial uses 
(fire and smoke detectors). An in 
teresting introduction to the sub- 
ject of photosensitive semiconduc- 
tors. 
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Start clean! 


with this new ultra-low distortion, 


stable-amplitude oscillator 


When the specs get critical, you need an oscillator that won’t add distor- 
tion and instability of its own. Here’s a stable-amplitude, low-distortion 
oscillator — Krohn-Hite’s new Model 446 — that gives you a cleaner 
sine wave than any other oscillator you’ve ever worked with! 


Amplitude stability is ultra-high: 0.001 db (0.01% ), due to a unique 
infinite-gain AVC circuit (patent pending). Amplitude bounce near 
line frequency is no longer a problem — less than 0.05%. Distortion 
— phenomenally low: less than 0.01%. 

But that’s not all. The 446 push-button oscillator offers continuous 
frequency coverage from one cycle to 100 kc. Voltage output is con- 
tinuously adjustable from 0 to 10 volts, with infinite resolution all 
the way. 

And when you need power along with stable amplitude and low distor- 
tion, team up the Model 446 oscillator with Krohn-Hite’s Model 
UF-101A ultra-low distortion 50-watt amplifier. Here’s an amplifier 
which preserves the stability and distortion-free characteristics, even at 
a full 50 watts. Frequency response of the amplifier — from 20 cps to 
20 ke at full power. A convenient load impedance switch offers a choice 
of 1, 2,4, 8 and 225 ohms. 


Together, this oscillator and amplifier provide a highly-stable, low- 
distortion, variable-frequency Power Source (Model LDS-115) — for 
the most critical meter calibration or measurement needs. Send for 
technical literature on these new Krohn-Hite instruments. 


See us at the IRE—Booth 3708-3710 


KROHN-HITE CORPORATION 


580 Massachusetts Avenue * Cambridge 39, Mass. 


Pioneering in Quality Electronic Instruments 
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Berkner: deeds to match the role 


AFTER A RECENT MEETING with the 
new president of the Institute of 
Radio Engineers a visitor said, “It 
was like shaking hands with a dy- 
namo.” 

Anyone familiar with Dr. Lloyd 
V. Berkner’s impressive accom- 
plishments in education, research, 
government and several other fields 
would understand this reaction. 

A 1927 graduate of the Univer- 
sity of Minnesota, he holds honor- 
ary degrees from Columbia, Notre 
Dame and Brooklyn Polytech, in 
addition to Upsala University in 
Sweden, University of Calcutta in 
India and the University of Edin- 
burgh in Scotland. 

While in college, Berkner was en- 
gineer-in-charge at radio station 
WLB-WGMS in Minnesota. During 
the year following graduation he 
worked as an 
for the 


electrical 
Airways 


engineer 
Division of the 
Bureau of Lighthouses. 

In 1928-30 he was an engineer 
with the first Byrd Expedition to 
Antarctica 
Cc. & 


and was awarded the 
Gold 


the 


Special 
Medal, the 


Congressional 


Silver Medal of 
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Aeronautical Institute and the Gold 
Medal of the City of New York, for 
his services. 

For three years thereafter he 
was a physicist with the National 
Bureau of Standards, followed by 
an eight-year period in the same ca- 
pacity with the Department of Ter- 
restrial Magnetism of the Carnegie 
Institution of Washington. During 
1940-1941 he was a consultant to 
the National Defense Committee. 

The military aspect of Berkner’s 
life began in 1926 when he became 
an aviator in the Naval Reserve. 
In 1941 he went on active service 
as head of the Radar Section of the 
3ureau of Aeronautics. From 1943 
to 1945, he directed the 
Electronics Material 
served on the U. S. S. Enterprise 
in 1945. Since 1955 he has held the 
rank of Rear Admiral, USNR. 

In 1946-47 he was executive sec- 
retary of the Research and Devel- 
opment Board and continued as a 
consultant until 1951. From 1947 
until 1951 he was once more with 
the Carnegie Institution, heading 
the section on exploratory geophys- 


Sureau’s 
Branch and 


ics of the atmosphere. 

Following this, Berkner became 
president of Associated Universi- 
ties, Inc., in New York City. This 
educational institution operates 
such research facilities as the 
Brookhaven National Laboratory 
under contract to AEC, and the Na- 
tional Radio Astronomy Observa- 
tory under contract to the National 
Science Foundation. 

Through the fabric of his activ- 
ity run threads of many other serv- 
ices performed at scientific and 
government levels. In 1949, for ex- 
ample, he was a special adviser to 
the Secretary of State, Director of 
the Foreign Military Assistance 
Program and Chairman of the In- 
ternational Science Advisory Com- 
mittee (on which he is still a con- 
sultant). 

Among his honors, Berkner holds 
the Science Award of the Washing- 
ton Academy of Sciences, the Com- 
mendation Ribbon of the Secretary 
of the Navy, and the U. S. Legion 
of Merit. In 1945, he was made an 
honorary member of the Order of 
the British Empire. 

He is chairman of the Space Sci- 
ence Board of the National Acad- 
emy of Sciences, a Fellow of the 
Royal Swedish Academy of Sci- 
ences, and a member of more than 
a dozen high-ranking scientific 
groups. 

Presently, he is at work with a 
group of scientists and educators in 
the southwestern region of the 
country, seeking to upgrade the 
level of technological education and 
industry in that area. 

In his capacity as president of 
IRE, Berkner says he will work to 
obtain greater participation by 
U. S. electronics men in interna- 
tional affairs. He sees a serious 
lack of American activity at con- 
ferences where worldwide technical 
standards are evolved, and feels 
that this can only be corrected by 
increased awareness by U. S. com- 
panies of the job they must assume. 
“Their deeds should match their 
role,” he said. 

Berkner and his wife, Lillian, 
maintain two residences, one in 
Dallas, Tex., the other in Ft. Lau- 
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IF YOUR PLANT SITE 
MUST MEET THIS A.Q.L., 


YOU CAN DO BETTER 
IN THE BERKSHIRES! 


@ READY ACCESS TO MAJOR MARKETS, SUP- 
PLIERS, PERSONNEL SOURCES... only 150 
miles to Boston or New York City. 
PEACEFUL LABOR RELATIONS 
PLENTY OF ZONED EXPANSION SPACE 
CAPITAL AVAILABLE for initial plant and ex- 
pansion 
STRONG LOCAL ECONOMY ... 2 centuries 
of vigorous business progress 
EXCELLENT COMMUNITY RELATIONS .. . 
Berkshire County has and wants industry. 


Environment For Electronics: The Berkshires 
are an engineer’s dream: skiing and winter 
sports, boating, fishing and the joys of the 
open trail. Cultural events, such as Tangle- 
wood’s Boston Symphony concerts, are 
famous and frequent. The pleasured Berk- 
shire way of life makes for greater employee 
satisfaction . . . and easier recruitment! 


INDUSTRIAL 
BERKSHIRE COUNTY 


MASSACHUSETTS 


SEND FOR FREE SITE MAP 
AND 16-PAGE AREA SURVEY 


write: BERKSHIRE COUNTY 
INDUSTRIAL DEVELOPMENT COMMISSION 
Court House, Pittsfield, Massachusetts 
BERKSHIRE COUNTY MEETS THE A.Q.L. OF: 
Sprague Electric * Cornish Wire * General Electric * G.C.A. 
Mokers of: 


Electric components * Cords and wires * Transformers * Missile 
components * Safety devices 
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INSTRUMENTS 


|i ic 
(Be FOR PRECISION 
~ CIRCUIT ANALYSIS 


Proved in every type of service, these quality 
instruments are used by experts for FCC “‘proof-of- 
performance” tests and supplied as original equip- 
ment with many broadcast station installations. 


Matchmaster. | 


Mode! 404 Linear Detector 


MODEL 400 DISTORTION METER 


MODEL 600 DIP METER 


Cover 
Monit 
Shaped 
place 


& Willamson, Ine. 


Beaver & Canal, Bristol, Penna. 


Be Bae 


Specialists in Designing and building equipment to operating specifications 


B&W also design ond monufacture filters for: ANTENNAS® RADIO INTERFERENCE* RADIO RANGE®e UHF and VHF 


os well as many speciol types designed to performance specifications. Available to commercial or military standards 
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Do You Know... 


. that all available versions of Philco’s 
2N501 MADT transistors are carried in 
stock— 2N501A 2N1500 2N779 
Also, the fastest germanium logic switch- 
ing transistor by Philco—2N769 


i 


DISTRIBUTOR 





5706 W. North Ave., Chicago 39, Ill., NA 2-8860 
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derdale, Fla. The Florida home con- 
tains one of Berkner’s chief sources 
of relaxation, a workshop where he 
finds pleasure in wood and metal- 
working. The Berkner’s have two 
daughters. 


TIC of Acton Names 
Division Manager 


JOHN W. FORREST has been named 
manager of the mechanical prod- 
ucts division of Technology Instru- 
ment Corp. of Acton, Acton, Mass. 
He has been with the company 
since 1952 at which time he joined 
the engineering staff of the parent 
company as a designer of electronic 
instruments. He transferred to TIC 
of Acton, formerly known as Acton 
Laboratories, in 1955. 

Forrest was previously a project 
engineer on communications equip- 
ment with the National Co. 


Hatfield Assumes 
New GE Post 


EDWARD J. 
named 


HATFIELD has_ been 
manager-district opera- 
tions for General Electric’s Light 
Military Electronics Department 
(LMED) in Utica, N. Y. The dis- 
trict operations office is in Wash- 
ington, D. C. 

In his new post, Hatfield is re- 
sponsible for the department’s five 
district offices, located in Los An- 
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geles, Calif., Dayton, O., Washing- 
ton, D. C., Omaha, Neb., and Hamp- 
ton Roads, Va. 

With GE since 1937, his first as- 
signment was as an engineer with 
the General Instrument Div. of the 
General Engineering Lab in Sche- 
nectady, N. Y. 


Atherton Noyes Joins 
General Radio 


ATHERTON NOYES, JR., formerly vice 
president-research and _ develop- 
ment, at Aircraft Radio Corp., has 
joined the General Radio Company, 
West Concord, Mass., as an engi- 
neering consultant. 

He will specialize in the develop- 
ment of precision, crystal-controlled 
digital-frequency sources. 


Ward Leonard Electric 
Opens New Plant 


WARD LEONARD ELECTRIC CO., Mount 
Vernon, N. Y., has announced estab- 
lishment of a new division and 
opening of a new plant at Hagers- 
town, Md., for manufacture of 
molded metal-film precision resis- 
tors. Roger W. Lowery (picture) 
will head the new division. 

Opening of the new division 
marks Ward Leonard’s first entry 
into the precision resistor field, and 
will extend the company’s current 
line of power resistors, rheostats, 
motor controls, relays, and special- 
ized military controls. 


Jerrold Electronics 

Expands Laboratory 
JERROLD ELECTRONICS CORP., Phila- 
delphia, recently expanded its lab- 
oratory in Huntingdon Valley, Pa., 
to cover approximately 20,000 sq ft 
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inter-industry conference on 


ORGANIC 
SEMICONDUCTORS 


April 18 and 19, 1961 
The Morrison Hotel, Chicago, Illinois 


co-sponsored by 


ARMOUR RESEARCH FOUNDATION 


of Ithnors Institute of Technology 


and electronics 
a McGraw-Hill publication 


Technical sessions of invited and contributed papers on the 
present state and future potential of organic semiconductors 
in the electronics, chemical, and semiconductor industries. 


invited papers will cover the following areas: 

David Fox, State University of New York 
Theoretical Aspects of Electrical Transport 

R. G. Kepler, E. |. DuPont de Nemours and Company 
Conductivity in Anthracene Single Crystals 

Jan Kommandur, National Carbon Research Laboratories 
Characteristics of Charge-Transfer Complexes 

Oliver Le Blanc, General Electric Research Laboratories 
Interpretation of Conductivity in Molecular Crystals 

Herbert A. Pohi, Princeton University 
Electrical Properties of Pyrolyzed Polymers 

Marvin Silver, Office of Ordnance Research 
Surfaces and Contacts in Organic Semiconductors 


For further information contact James J. Brophy, Co-Chair- 
man, Physics Division, Armour Research Foundation, Tech- 
nology Center, Chicago 16, Illinois. 





TEST INSTRUMENTS 


for ELECTRICAL EQUIPMENT 


Laboratory 


Voltage Breakdown Tests 


Production 
Maintenance 


Bench HYPOT® Test Sets, a-c and d-c 
models, have outputs to 30 kv. Sep- 
arate 42” meters for test voltage 
and leakage current. Wide selection 
of models. 

Model 424 Bench HYPOT® provides 
0-5000 v d-c. For testing cables, con- 
densers, coils, transformers, motors, 
and assemblies. Measures leakage 
current from 0.1 microampere to 100 
microamperes over four scale ranges. 
Rapid testing of capacitors with out- 
put of 5 milliamperes under short 
circuit. Operates from 110-120 v 
50/60 c outlet with long-life selenium 
high voltage supply. 

Net complete 


insulation Materials Tester 


Dielectric strength determined to lab- 
oratory precision. Interchangeable 
test fixtures for varnishes, porcelain, 
tape, acetate sheet, films, tubing and 
cloth. Write for Bulletin, Model 4501 
HYPOT® Materials Tester. 
insulating Oils Tester 


New portable design, only 42 Ibs., 
for testing insulating oils at point of 
application as well as in the labora- 
tory. Test potential variable from 0 
to 35 kv, with 2 kva rating. Write for 
bulletin Model 4505 HYPOT® Oil 
Tester. 

Measure Resistance to 
FIVE MILLION MEGOHMS 
VIBROTEST® megohmmeters provide 
direct reading measurements to FIVE 
million megohms and higher with 
electronic power supply that elimi- 
nates tedious cranking. Write for bul- 
letin ‘‘VIBROTEST". 

Test Electrical Grounds 
VIBROGROUND® measures resist- 
ance to ground of electronic, tele- 
phone, and power equipment. Direct 
reading. Operates from self-con- 
tained battery. Write for Bulletin 
*““VIBROGROUND"'® 


@ Special Instruments 


A. R. |. engineers have developed 
instrumentation to meet many spe- 
cialized research, development, and 
production applications. Your inquiry 
for special equipment will receive 
prompt attention. 


Complete Catalog 


10—35.19 


Write today! 


ASSOC IATED Restpace H, 


At PEL PECL COL 


3781 W. Belmont Ave., Chicago 18, 
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and doubled the size of the indi- 
vidual laboratory rooms. 

The expansion reflects a policy of 
planned growth in the increasing 
requirements for improved and new 
concepts relating to equipment and 
systems for distribution of televi- 
sion and radio frequency signals. 


Narda Appoints 
Lester Lipset 


LESTER LIPSET has been appointed 
manager of the quality-control de- 
partment of the Narda Microwave 
Corp., Mineola, L. I., N. Y., and 
will be in charge of the eight vari- 
ous stages of inspection and test- 
ing operations at Narda. 

Prior to his new appointment, 
Lipset was Narda’s chief test engi- 
neer and quality control engineer. 


PEOPLE IN BRIEF 


Bill Hopper, 
torola, 


previously with Mo- 
accepts the position of 
director of research and develop- 
ment at Dynamic System Elec- 
tronics Corp. Wayne H. Robinson 
leaves Ejitel-McCullough to join 
Watkins-Johnson Co. as applica- 
tions engineer. Eugene W. Torgow 
promoted to chief engineer by 
Dorne and Margolin. Frank O. 
Strailman III advances at Tech- 
nical Materiel Corp. to chief sys- 
tems engineer. Gaelen L. Felt, 
formerly with the Space Tech- 
nology Labs, joins Edgerton, Ger- 
meshausen & Grier, Inc., as mana- 
ger of the company’s Las Vegas 
operations. William Rosen trans- 
fers from the System Development 
Corp. to the Planning Research 
Corp. to become an associate in 
the firm’s systems engineering 
division. Rudolph Lorenz, Jr. pro- 
moted to the manager’s staff of 
the IBM general products divi- 
sion development lab. Cornelius 
J. Shackett, ex Northrop Corp., ap- 
pointed production control man- 
ager of Gorham Electronics Div., 
Gorham Manufacturing Co. James 
L. Gage advances to chief product 
engineer at the Electric Autolite 
Company’s Decatur, Alabama op- 
erations. Seymour Siegel named 
to the technical staff of Dynamic 
Science Corp. 
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HARDWARE 


OY TRe 


ONE SOURCE OF SUPPLY 
FOR FASTENINGS 


SCREWS * NUTS * BOLTS * WASHERS 
RIVETS * EYELETS * TERMINALS 
GROMMETS * BUMPERS * SPACERS 
INSTRUMENT SCREWS 
AN * MS * NAS * FASTENINGS 
COMPONENTS FOR ELECTRONICS 
We carry in stock thousands of Standard and 
Special Items essential to the 
INSTRUMENT e ELECTRONIC « AUTOMATION 
Manufacturing Industry 


SPECIAL COLD HEADED PRODUCTS 
STAMPINGS — SCREW MACHINE PRODUCTS 


Made to order in all metals 
WRITE FOR CATALOG #60 


FEDERAL screw PRODUCTS, INC. 


3917 N. Kedzie Ave. Chicago 18, Ill. 
IRving 8-5744 
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HERE? HELP 


iN 
TERMINAL WIRING! 


The COrrect 


The New — | St termina” 
every time! 
JONES 
FANNING 


Connections 

are made 

through Fan- 

ning Strip, 

on bench 

or anywhere 

apart from 

barrier strip, 

and quickly 

slipped into Barrier 
assembly. Strip 


Use with Jones Barrier 
Terminal Strips, Nos. 
141 to 142, for 1 
20 terminals. 


Simplifies soldering. Insures correct connec- 
tions. Saves time. Ideal for harness or 
cable assembly. Brass terminals, cadmium 
plated. Bakelite mounting. Send for com- 
plete data. 


Visit Booth 2535 at the IRE Show 


1 sono B. Jones Division 
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Exhibitors at the IRE Show 
and their booth numbers are 
as follows: 


ACF Industries, Inc 

ADC _ Incorporated 

\MP Incorporated 

\. P. M. Corporation 1229 

Ace Electronics Associates, Inc 1912-1914 

Ace Enginecring & Machine Co., Inc 
3928-3930 

Acoustica Associates, Inc 

Ad-Yu Electronics Lab. Inc 

\eroprojects Inc 

Aetna Electronics Corp 

\ffliated Manufacturers, Inc 

AGASTAT Timing Instruments 

Ainslie Corp 

Airborne Instruments Lab 3316-3318 
3413-3417 

\ircom, Incorporated 1121 

Airflvte Electronics Co 1205 

\ir-Marine Motors, Inc 2601 

\irpax Electronics Incorporated 2306-2308 

Aladdin Electronics Division 1918 

Alden Elect. & Impulse Recording Eq 

Co 1611 
Alden Products Co 1613-1615 
\lfax Paper and Engineering Co 1609 
Alford Manufacturing Co., Inc 1718-1720 
Alfred Electronics 3934 
All Products Co 2835 
Allegheny Electronic Chemicals Co 4023 
\legheny Ludlum Steel Corp 2314-2320 
Allen-Bradley Co 2211-2213 
Allied Control Co., Inc 2905-2907 
Alpha Metals, Inc +328 
Alpha Wire Corp 4103 
Amco Engineering Co 4501-4503 
American Aluminum Co 4014 
American Bosch Arma Corp 3921-3923 
American Electrical Heater Co 4033 
American Electronics Labs. Inc 3053 
American Electronics, Inc 327 
American Enka Corp 4308 
American Lava Corp $401 
American Molded Products Co 4233 
American Sealants Co 452] 
American Silver Co., Inc 4228-4230 
American Television & Radio Co. .2821-2823 
Amperex Electronic Corp 2522-2524 
Amphenol-Borg Electronics Corp. . .2402-2408 

2501-2507 
Anchor Metal Co., Inc 
Andrew Corp 
Antenna & Radome Research Assoc 
ANTLAB Inc 
\pplied Research, Inc 
The Arnold Engineering Co 
Arthur Ansley Mfg. Co 
\Artos Engineering Co 
\ssociated American Winding Machinery, 

Inc 4224-4226 
Associated Testing Labs, Inc 3931-3933 
Astron Corp 
Audio Devices, Inc 
Augat Bros., Inc 
Automatic Electric Sales Corp 
Automatic Manufacturing Diy 1103-1106 
\utomatic Metal Products Corp 1432 
\utotronics Inc 111] 
Avco Corporation 3932-3116 
\vnet Electronics Corp 1112 
\xel Electronics, Inc 


B & F Instruments Inc 
Babcock Relavs, Inc 
Baird-Atomic, Inc 
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MOLECTRONICS Voltage 
Analog-To-Digital Converter 











































































































































































































































































































The Voltage Analog to Digital Converter is a digital 
voltohmmeter which can be programmed to measure the 
RMS value of average AC or the ratio of two AC voltages. 
The device also presents the RMS (average) value of the total 
AC or either in-phase or quadrature components with 
respect to a reference waveform. DC voltages are measured 
differentially up to 500 volts. The ratio of one DC voltage 
to another may also be measured. A resistance placed across 
the input terminals cause a DC voltage proportional to the 
ohmic value of the resistance. The Analog to Digital 
Converter converts DC voltages at its input to a 3-digit 
binary coded decimal output in less than 100 microseconds. 


COMPACT, RELIABLE, VERSATILE 
ANALOG-TO-PRESSURE CONVERTER 
The Compact Analog-to-Pressure 
Converter uses an electronic servo system 
for pressure detection and functions 

at an accuracy of 0.1%. This portable 
unit contains an automatic programmer 
and may be utilized to test differential 
altimeters, absolute altimeters, 
barometric altitude controls, and all 
types of pressure transducers. 


SEE OUR EXHIBIT AT THE IRE SHOW — BOOTH 3044 


i 
MOLECTRONICS, corPoORATION 

6344 Arizona Circle, Los Angeles 45, California 

A Division of Motel Industries, Inc. *« TWX INGL 4258 
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AC Instrument Calibration 


Voltmeters and ammeters, plus wattmeters, 
are quickly calibrated over frequencies 
from 50 to 2400 cps by one operator. 


The Model 1967 Semi-Automatic AC Instrument Calibra- 


tion Standard provides, in a single convenient console, a precise 
and rapid means for standardizing and calibrating alternating cur- 
rent wattmeters, expanded scale, digital, indicating and recording 
voltmeters and ammeters. 


Basic accuracy is maintained by an AC reference source 


consisting of a servo amplifier, thermal transfer circuit and a sen- 
sitive light beam galvanometer all balanced against a +.01% lab- 
oratory type standard cell. Resistive components are made of 
selected manganin properly heat-treated, aged for six months and 
adjusted to +.01% of absolute value. The thermoelement is un- 
affected by waveform errors, has flat frequency response and is 
protected against overloads. 





MODEL 1967 CALIBRATION RANGES 
AC CURRENT 


AC VOLTAGE 





MIN. LOAD 
RESISTANCE 


RANGE 


MAX. LOAD 
RESISTANCE 





20,000 ohms 
20.000 ohm 


0,000 ohm 
20,000 ohms 
0.000 ohm 
20.000 ohms 
20 000 ohm 
20.000 ohm 

000 ohms 


20,000 ohms 





MAXIMUM 
LOAD 





2VA 

3VA 

SVA 
VA 








+a informa- 

For additional inforn 
tion, including applica- 
ta, write or 
00. Dem- 


onstrations ovo! 


lable 


by local representatives. 








VARIABLE FREQUENCY POWER SUPPLY 





uS/230¥ 
50/60 CPS 
POWER LINE 





We are specialists in the design and 
manufacture of instrument calibration con- 
soles — offering more types than any other 
source in the world. Accuracy of all units 
is certificated and traceable to primary 
standards maintained by the National 
Bureau of Standards. 


Performance is rigidly guaranteed. 
Prices are f.0.b. Boonton, N.J. 
and subject to change without notice. 
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Ballantine Labs. Inc 
Balco Research Labs., Inc <n 
Barber-Colman Co weve es 2242-2244 
Barnes Engineering Co . . 3036 
Barnstead Still & Sterilizer Co.... 4529 
Barry Controls Inc 5 eg 2534 
Beattie-Coleman Inc 3822 
Beckman Instruments, Inc 3416-3418 
1201-1203 
Beemer Engineering Co PaaS 4523 
Behlman Engineering Co 2803 
Belden Manufacturing Co 4116-4118 
Belling & Lea Limited 2110 
The Bendix Corporation ray -2232 
29-2331 
Bergen Laboratories Inc ; 2806 
James G. Biddle Company. . . 3105 
Bird Electronics Corp peer: 4 Fe 
Birnbach Radio Co., Inc : .4416 
Blilev Electric Co 1318 
BLUE M Electric Company 3008 
Bodnar Products Corp : ....4104 
Boesch Mfg. Co., Inc 4300 
Bogart Manufacturing Corp 2312 
Bogue Elec. Mfg. Co., 2115-2119 
Bomac Laboratories, Div. Varian Assoc. .2710 
2712 
Boonton Electronics Corp 3114-3116 
Boonton Radio Corp 3101-3102 
Borg-Warner Corporation M-20 
225-4229 
Boston Insulated Wire & Cable Co 4017 
Bourns, Inc 5% 1816-1818 
Bowmar Instrument Corp 1722 
Bradley Semiconductor Corp 2922 
W. H. Brady Co 4101-4102 
Branson Corp ; 2434 
H. Braun Tool & Instrument Co., Inc. .4208 
The Bristol Co 1322 
British Industries Corp 3406-3408 
British Radio Electronics Ltd 1822 
Buchanan Electrical Prods Corp 2341 
Buckbee Mears Co eee 7: 
Budd-Stanley Co., Inc 1810 
Bulova Watch Co 1821-1823 
Burgess Battery Co See Sen aera 2709 
Burmac Electronics Co., Inc... ..M-2]1 
Burnell & Co., Inc 2909-2910 
Burlingame Associates 3814-3816 
Burndy Corporation .. : 735-1737 
Burr-Brown Research Corp. 3052 
Burroughs Corp. . eh 5 1211-1215 
Bussmann Mfg. Div. McGraw-Edison 


3401-3403 


2740 


CBS Electronics 
CBS Laboratories 
C & K Components Inc 
CTS Corp. sv ee 
C W S Waveguide Corp .- 1311-1313 
Cable Designs, Inc eri, 
California Technical Industries... . 3108-3110 
Camblock Corp. Yo 2006 
Cambridge Thermionic Corp 
Cannon Electric Co. : ILE 
Ihe Capitol Machine Co ere. 
Capitol Radio Engineering Institute Inc. .4326 
The Carborundum Co 2930-2931 
Carter Parts Co ; 2109 
Ceramaseal, Inc. ae 510/60 
Century Electronics & Instruments Inc. 
2-3614 
Chassis-Trak, Inc . 
Chicago Dynamic Industries Inc P 
Chicago Standard Transformer Corp.... 
Christie Electric Corp 
Cinch Mfg. Corp 
Circo Ultrasonic Corp. . 
C. P. Clare & Co 
Clevite Corp. 
Cohn, Sigmund Corp .. 4322-4324 
Coil Winding Equipment Co.. . 4426 
Colling Electronics Mfg. Corp... 1206 


2218-2220 


2616-2626 
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Use these handy prepaid READER SERVICE POST CARDS 
for more detailed information on: PRODUCTS ADVERTISED, 
NEW PRODUCTS “On the Market”, LITERATURE of the WEEK 





CHECK COUPON FOR 
FREE REPRINT of the MONTH 


“Logic Combines Tunnel Diodes with Transistors,’”’ by R. W. Lade 
This 2-page article from the March 3, 1961 issue describes circuits 
having switching speeds of 0.7 nanoseconds. One copy per person 
only. For more, regular rates apply. 











Circle the number on the READER SERVICE post card at the right that corresponds to the 
number at the bottom of Advertisement, New Product item, or the Literature of the Week 
selection in which you are interested. 


Please print clearly. All written information must be legible in order to be efficiently pro- 
cessed. 


ALL FOREIGN INQUIRIES that cannot reach electronics before the expiration dates noted 
on the Reader Service post card, must be mailed directly to the manufacturer. The manufacturer 
assumes all responsibilities for responding to inquiries. electronics merely provides and clears 
requests for information from inquirer to manufacturer. 


Correct amount of postage must be affixed for all foreign mailings. 


TO SUBSCRIBE TO OR TO RENEW electronics — Fill in the ‘‘For Subscriptions’’ area on the 
card if you desire to subscribe to or renew your present subscription to electronics. Send no 
money. electronics will bill you at the address indicated on the Reader Service post card. 


MULTI-PRODUCT ADVERTISEMENTS — For information on specific items in multi-product 
advertisements which do not have a specific Reader Service number indicated write directly 
to manufacturer for information on precise product in which you are interested. 
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Company __ ; Card Expires 
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Address __ . ee ee ee ee - For Foreign Mailings 
APR. 30, 1961 
p> Home Address (For Employment Inquiries Only) = a ee 
INSIDE FRONT COVER INSIDE BACK COVER 
1 26 51 76 101 126 151 176 201 226 251 276 301 326 351 376 401 426 451 476 501 526 551 576 FOR 
2 27 52 77 102 127 152 177 202 227 252 277 302 327 352 377 402 427 452 477 502 527 552 577 SUBSCRIPTIONS 
3 28 53 78 103 128 153 178 203 228 253 278 303 328 353 378 403 428 453 478 503 528 553 578 
4 29 54 79 104 129 154 179 204 229 254 279 304 329 354 379 404 429 454 479 504 529 554 579 Check Gne Sen 
5 30 55 80 105 130 155 180 205 230 255 280 305 330 355 380 405 430 455 480 505 530 555 580 [] New 
6 31 56 81 106 131 156 181 206 231 256 281 306 331 356 381 406 431 456 481 506 531 556 581 fs 
7 32 57 82 107 132 157 182 207 232 257 282 307 332 357 382 407 432 457 482 507 532 557 582 (] Renewal 
8 33 58 83 108 133 158 183 208 233 258 283 308 333 358 383 408 433 458 483 508 533 558 583 
9 34 59 84 109 134 159 184 209 234 259 284 309 334 359 384 409 434 459 484 509 534 559 584 pe ere 
10 35 60 85 110 135 160 185 210 235 260 285 310 335 360 385 410 435 460 485 510 535 560 585 
11 36 61 86 111 136 161 186 211 236 261 286 311 336 361 386 411 436 461 486 511 536 561 586 DOMESTIC 
12 37 62 87 112 137 162 187 212 237 262 287 312 337 362 387 412 437 462 487 512 537 562 587 [_] 3 yrs.-$12.00 
13 38 63 88 113 138 163 188 213 238 263 288 313 338 363 388 413 438 463 488 513 538 563 588 
14 39 64 89 114 139 164 189 214 239 264 289 314 339 364 389 414 439 464 489 514 539 564 589 [] 1 year-$ 6.00 
15 40 65 90 115 140 165 190 215 240 265 290 315 340 365 390 415 440 465 490 515 540 565 590 
16 41 66 91 116 141 166 191 216 241 266 291 316 341 366 391 416 441 466 491 516 541 566 591 CANADA 
17 42 67 92 117 142 167 192 217 242 267 292 317 342 367 392 417 442 467 492 517 542 567 592 [1] 1 year-$10.00 
18 43 68 93 118 143 168 193 218 243 268 293 318 343 368 393 418 443 468 493 518 543 568 593 
19 44 69 94 119 144 169 194 219 244 269 294 319 344 369 394 419 444 469 494 519 544 569 594 FOREIGN 
20 45 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445 470 495 520 545 570 595 
21 46 71 96 121 146 171 196 221 246 271 296 321 346 371 396 421 446 471 496 521 546 571 596 [-] 1 year-$20.00 
22 47 72 97 122 147 172 197 222 247 272 297 322 347 372 397 422 447 472 497 522 547 572 597 
23 48 73 98 123 148 173 198 223 248 273 298 323 348 373 398 423 448 473 498 523 548 573 598 Product(s) M’f'd 
24 49 74 99 124 149 174 199 224 249 274 299 324 349 374 399 424 449 474 499 524 549 574 599 
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Card Expires 
a ee MAY 10, 1961 


For Foreign Mailings 


“APR. 30, 1961 


p> Home Address (For Employment inquiries Only) 





INSIDE FRONT COVER INSIDE BACK COVER 

1 26 51 76 101 126 151 176 201 226 251 276 301 326 351 376 401 426 451 476 501 526 551 576 FOR 

2 27 52 77 102 127 152 177 202 227 252 277 302 327 352 377 402 427 452 477 502 527 552 577 SUBSCRIPTIONS 
3 28 53 78 103 128 153 178 203 228 253 278 303 328 353 378 403 428 453 478 503 528 553 578 

4 29 54 79 104 129 154 179 204 229 254 279 304 329 354 379 404 429 454 479 504 529 554 579 CN Se oe 
5 30 55 80 105 130 155 180 205 230 255 280 305 330 355 380 405 430 455 480 505 530 555 580 [] New 

6 31 56 81 106 131 156 181 206 231 256 281 306 331 356 381 406 431 456 481 506 531 556 581 ne 

7 32 57 82 107 132 157 182 207 232 257 282 307 332 357 382 407 432 457 482 507 532 557 582 ) Renewal 

8 33 58 83 108 133 158 183 208 233 258 283 308 333 358 383 408 433 458 483 508 533 558 583 


wo 


9 134 159 184 209 234 259 284 305 9 384 409 434 484 509 53 
34 59 84 109 134 159 184 209 234 259 284 309 334 359 384 409 434 459 484 509 534 559 584 Check One Box Below 














10 35 60 85 110 135 160 185 210 235 260 285 310 335 360 385 410 435 460 485 510 535 560 585 

11 36 61 86 111 136 161 186 211 236 261 286 311 336 361 386 411 436 461 486 511 536 561 586 DOMESTIC 

12 37 62 87 112 137 162 187 212 237 262 287 312 337 362 387 412 437 462 487 512 537 562 587 [_] 3 yrs.-$12.00 
13 38 63 88 113 138 163 188 213 238 263 288 313 338 363 388 413 438 463 488 513 538 563 588 

14 39 64 89 114 139 164 189 214 239 264 289 314 339 364 389 414 439 464 489 514 539 564 589 C7 1 year-$ 6.00 
15 40 65 90 115 140 165 190 215 240 265 290 315 340 365 390 415 440 465 490 515 540 565 590 

16 41 66 91 116 141 166 191 216 241 266 291 316 341 366 391 416 441 466 491 516 541 566 591 CANADA 

17 42 67 92 117 142 167 192 217 242 267 292 317 342 367 392 417 442 467 492 517 542 567 592 [] 1 year-$10.00 
18 43 68 93 118 143 168 193 218 243 268 293 318 343 368 393 418 443 468 493 518 543 568 593 

19 44 69 94 119 144 169 194 219 244 269 294 319 344 369 394 419 444 469 494 519 544 569 594 FOREIGN 

20 45 70 95 120 145 170 195 220 245 270 295 320 345 370 395 420 445 470 495 520 545 570 595 

21 46 71 96 121 146 171 196 221 246 271 296 321 346 371 396 421 446 471 496 521 546 571 596 [] 1 year-$20.00 
22 47 72 97 122 147 172 197 222 247 272 297 322 347 372 397 422 447 472 497 522 547 572 597 

23 48 73 98 123 148 173 198 223 248 273 298 323 348 373 398 423 448 473 498 523 548 573 598 Product(s) M’f'd 
24 49 74 99 124 149 174 199 224 249 274 299 324 349 374 399 424 449 474 499 524 549 574 599 

25 50 75 100 125 156 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 
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it’s read 
more 
by all 4! 


electronics is specially edited to keep you informed 
about the entire industry. With special issues on Elec- 
tronic Markets, Modern Microwaves, Search and Probe 
Systems, and other reports you'll want to file and keep. 


subscribe today to electronics 


Every Friday, electronics gives you the latest engineer- 
ing developments and technically interpreted market 
trends. So don’t wait till everyone on the routing slip 
has read it. Subscribe now and read electronics first. Mail 
the reader service card (postpaid) to electronics, the 
magazine that helps you to know and to grow! Rates: 
three years for $12, one year for $6; Canadian, one 
year for $10; foreign, one year for $20. Annual 
electronics BUYERS’ GUIDE single issue price $3.00 
included with every subscription. 
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Collins Radio Co ; 

Columbia Technical Corp 
Columbia Electric Mfg. Co 

Colu bus Electronics Corp 
Comar Electric Co 4 
Ihe Combined Book Exhibit, Inc 
Communication Accessories Co 
Computer Control Co 3905-3907 
Computer Systems Inc 3835-3837 
Computer-Measurements Corp. 8 
Condenser Products Co 1333 
Consolidated Avionics Corp 1114 
Ti 


299K 2970 
$226-3223 


s I 

1c Consolidated Mining & Smelting 

Co. of Canada Ltd 4507 
Constantine Engineering Labs Co 2114 
Consolidated Resistance Co. of America, 

Inc 1109 
The Constant Co. of Canada Ltd 1107 
Continental Connector Corp 2307-2309 
Control Electronics Co., In 191] 
Control Co. of America 1721-1731 
Cook Electric Co 3056 
Coors Porcelain Co 2132 
Cornell-Dubilier Electronics Div. Federal 

Pacific Electric Co 272 
Corning Glass Works 
Cowan Publishing Corp 
Crosby-Teletronics Corp 
Crucible Steel Co. of Ameri 
Cubic Corp 
James Cunningham Son & Co., In 
Curtis Development & Mfg. Co 
Curtiss-Wright Corporation 


D 


D & R Ltd - oe M-24 
Dage Electric Co., Inc 2435 
Dale Electronics, Inc 2234-2236 
Datex Corp 3935 
The Daven Co 2717-2719 
Davstrom, Inc 1708-1710-1809 

1704-1706, 1805-1807 
Dearborn Electronic Labs, Inc 2001 
Dejur-Amsco Corp 307-2309 
Del Electronics Corp .1919 
Delta Coils, Inc 1922 


Deltime, Inc a 
Deluxe Coils, Inc : 2933 
De \Mornay-Bonardi 3222-3224 
Dempa Shinbun, In 1923 
Derivation & Tabulation Assoc. Inc 4113 
Design Tool Co F 4112 
The Deutsch Co ; 1425 
Diehl Mfg. Co “fe 1913-1915 
Dialight Corp 2829-2831 
Di/An Controls, Inc 3016 
Diamonite Products Mfg. C $105 
Digital Equipment Corp 3840 
Douglas Microwave Co., Inc 2241-2243 
Dow Corning Corp 4310-4312 
Drake Mfg. Co 27) 
Wilbur Driver Cc 4203-4205 
Driver-Harris Co ; 4417-4419 
Allen B. Du Mont Labs., In 3501-3507 
FE. I. du Pont de Nemours & Co., Inc 
4329-4331, 4319-4321 
DYMEC 3019-3020 
Dynacor Inc 4047 
Dvna-Empire, Inc 1716 
Dynamics Corp. of America. .1202-1301-1309 
Dynatran Electronics Corp 3014 
Dvtronics Co. . av aan See 


E-H_ Research Laboratories, Inc 

E.M.I. Cossor Electronics Ltd 

ESC Corp 

Eastern Industries Inc 2) 
E-bauches S.A 

ECCO Electronic Components Corp 
Edgerton Germeshausen & Grier Inc 3244 
Thomas A. Edison Industries 2742-2744 
Fitel-McCullough, Inc. . 2410-2412 
ELCO Corp oe ... ~~ 1420-1422 


March 10, 1961 














do you tremble 


at the sign of a sine? 


Does a sine-cosine pot in your pet project mean special prices and 
annoying delay? No need to pay more... no need to wait. Ace 
has a full line of sine-cosine function pots — in sizes, conformities 
and driving resistances to meet all your requirements — and delivery 
is prompt. Our standard line — which meets 95% of your needs 
-= we Can ship promptly a wie AND a spec ial one goes off to you with 
minimum delay! Ace offers. as standards, conform- 
ities in a 7%” or 1-1/16” size that you'd pay for as 
a special in a 2” size elsewhere! Consider the space, 
weight and money you save! 

Ace's standard sine-cosine line includes sizes 
from “4” to 3”, driving resistances from 1K to 1 
megohm, in comparable conformities from 0.5%, 
peak to peak. So if you think you have a special 
requirement — talk to us! Chances are it’s an Ace 


standard sine-cosine pot! 


This Ys" sine-cosine ACEPOT® features conformity of 1.0%, 


peak to peak, in a resistance range of 1K to 30K. Other driving 
resistance ranqes and conformities available. 
i See us at 1.R.E.—Booth 1912-1914 
ELECTRONICS ASSOCIATES, INC, 
99 Dover Street, Somerville 44, Mass. 
SOmerset 6-5130 TMX SMVL 181 West. Union WUX 


Acepot® Acetrim®* Aceset'® Aceohm® *Reg. Appl. for 
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440 


Direct 
Writing 


Light Beam 


Oita 


Up to 56 Channels 


A MAJOR ADVANCEMENT IN 
THE STATE-OF-THE-ART 
* Ultra-fast dry developing pro- 


cess begins at the moment of 
record exposure. 


Uniform frequency 


from 0 to 8000 cps 


Sensitivities from 5.1 


response 


pa/inch 


Records trace velocities to 


50,000” /second 


Push button speed controls 
from 0.1 to 160’/second 


Recording paper 12” x 400’ 


Interchangeable direct writing 
and wet-process record maga- 
zines 


All indicators and controls lo- 
cated on front panel console 


PLUS MANY OTHER 
NEW FEATURES 


Request Bulletin CEI-321 
@ 


Fr The Home of Planned Pioneeri ng 


century 


siege & INSTRUMENTS, Ane. 


WX-TU 1407 Phone LUther 4-711 


P. O. Box 6216, Pine Station, Tulsa 10, Oklahoma 

Serviced by Systems Engineering Offices of 

Airsupply- Aero Engineering Company 
in U.S.A, 


Vibro-Meter Corporation, Fribourg, Switzerland 
in Free Europe 
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tra Manufacturing Co 


ctralab Printed Electronics Cory 


ctric Hotpack Co., In 
ctrical Industries 
ctro Devic 
lectro Instruments Inc 
ctro-Mec Lab., Inc 
ctro-Mechanical Instrument Co 
ctro Motive Mfg. Co., Inc 
ctro-Pulse In 
ctro Scientific Indust 
sctro Tec Corp 
ctro-Voice, Inc 
ctronic Associates Inc 
Master 


ies Inc 


ctronic Engineer 
-ctronic Industries 
sctronic Instrument Co., 
ctronic Measurement 
-ctronic Measurements 
tronic Mechanics Inc 
-ctronic New 

lectronic Representatives Ass'n 
ERA 
lectronic Research Assoc., Inc 
lectronic Specialty Co 

‘lectronic Tube Corp 
LECTRONICS Magazine 

lgin National Watch Co 
merson & Cuming Inc 
“mpire Devices Products 
ngelhard Industrie 
ngineered Fle 

Epco Products 

E-psco Inc 

The Ericss m Corp 

Erie Resistor (¢ 

Eubanks Eng 


I ugenc 


Corp 


T} 
neering 
Engineering Co., Inc 


FXR_ Inc 
Fairchild Ca Instrument 
Falstrom ¢ 

Fansteel Metallu 
Faradvne Electronics 
Federal Pacific Elect: 
Federal Tool Enginee 
Fenwal Flectroni 
Ferris Instrument 
Ferroxcube Corp. of 
Filmohn (¢ 

Filtors, Inc 

Filtron Co.. lh 

John Fluke Mfg 
Foto-Video 
Franklin 


Freed 


America 


Electr 
Electron 
Transformer ¢ 
Frequency Standards 
Furane Plasti 


G 
G ronics ¢ 
G-M_ Labor tori 
The Gabriel Cc 

hes Gamewell ( 


pardner-De nver ( 


rates Radi 
General Aniline & F 1 Corp 
General Che Div. Allied Ch 

' t 
General Com 
Liquid Carbon 

Corp 
General Electri 
General Findings an 
General Instrument 
General Magneti 
General Mills, 
General Motors 
General Precis 


General Dv1 


1 Su pply Co 
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2834-2836 
2130 
3846-3848 
2526-2528 
4107 
3912-3914 
2216 
231 
2833 
3709 
3028-3030 
1620 
1510 
3712-3718 
4424 
4202 
3509 
2227-2229 
3941 
4201 
$120-4122 


Room 319 
2830-2832 
1218 
3112-3113 
4314 
3823 
3818-3820 
4406-4414 
1110 
2239 


216 & 3915 


2339 
3210-3212 
4036 


4525 


3410-3414 
Corp 

2701-2707 
4315-4317 
421-4022 


.4050 


J 


ON 

w 

v1 
mwMNwyiehy 


2814-2816 
3841 
3608-3610 
4106 


emical 


1aNICs 
3011 
2904-2932 
4051 
1103-1106 
1904 
3830-3832 
1325, 2128 

vision 


1505-1511 


This is a 
frequency 





response 





analyzer 





. . it measures 
frequency response (out- 
put/input) over a fre- 
quency range from .01 cps 
to 200 cps. The data are 
presented as in-phase and 
quadrature components as 
well as amplitude and 
phase. High accuracy and 
high noise rejection are ob- 
tained by analog computer 
mechanization of Fourier 
analysis of the return sig- 
nal. Ask for Bulletin 711. 


there’s a lot of magic 
in B & F servo components. 





Q® 


Boonshaft and Fuchs Inc. 


HATBORO INDUSTRIAL PARK *  HATBORO « PA. 
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General Radio Co. 3201-3208 
General Resistance, Inc. . . 3026 
General Thermodynamics Corp. . 3037 
General Time Corp. .... ; 1726 
General Transistor Corp. .. - 1102 
I'he Geotechnical Corp ; 3239 
Gertsch Products, Inc ; 3717 
Glasseal Products Co., Inc........ 1519 
Glass-Tite Industries, Inc j 1905 
Globe Industries, Inc 2827 
GOE Engineering Co : 4053 
John Gombos Co., Inc 2820 
Good-All Electric Mfg. Co 1320 
Gordos Corp 123 
W. L. Gore & Associates 4121 
Gorham Electronics 2632 
Gorman Machine Corp P .4018 
Gould-National Batteries, Inc 1120 
Grant Pulley & Hardware Corp 4404 
>ravhill, Inc 2801 
sreat Eastern Metal Products Co 4115 
yreen Instruments Co., Inc 4332 
sreibach Instruments Corp 3828 
sremar Mfg. Co., Inc ‘ 2811 
Gries Reproducer Corp 4030 
Guardian Electric Mfg. Co 2502-2504 
Gudebrod Bros. Silk Co., Inc. .. .4025 
The Gudeman Co 2826 
Guidance Controls Corp........ M-2 


in 
| 
| 
| 


AN INVITATION TO: 
IRE Members, Guests and Exhibitors 


ENJOY LUNCHEON AND DINNER AT THE FAMOUS 


; HENRY STAMPLER’S FILET MIGNON 
RESTAURANT 


Central Park West at 61st Street 


One Short block from the Coliseum—facing Central Park 


NEW LOCATION — LARGER SEATING CAPACITY 


STEAKS — CHOPS - SEA FOOD 


Each year at IRE Convention time, we 
are happy to serve our old friends and 
customers and many new ones—both 
New Yorkers and those from out of town. 


H P L Mfg. Co 4512 
Halliburton, Inc - 508-4510 
Hardwick, Hindle, Inc 2842 
Harrison Laboratories, Inc 1825 
The Hart Mfg. Co 1637 
Harvey-Wells Electronics, Inc 3240 
Hastings-Raydist, Inc 3309 
Hayden Publishing Co 4403-4405 
The A. W. Haydon Co ; 1512-1514 
Havdon Switch, Inc 1524 
C. I. Haves, Inc 4533 
Heath Co 702, 1801-1803 
Heinemann Electric Co 2841-2843 
Hermes Electronic Co 3038-3039 


paso Tee. 
Hermetic Seal Corp 1621 FREE 
Hewlett-Packard Co. . aii -3215 : 
Hexacon Electric Co 4002 TEKKO INC ; 
The Hickok Electrical Instrument Co 

3616-3618 4 & 


RS) MEN 2 foes ahead we 4 ..2812 


Hill Electronics Inc 1820 
Hitemp Wires, Inc ‘ 4215 Your * 
Hoffman Electronics Corp. 1628-1632 aia CAPS IN 


Hoover Electronics Co 3845 . . . 
Hoyt Electrical Instrument Works, Inc. .M-13 distributor in 


Hudson Tool & Die Co., Inc 4409-4411 Ons | 
Huggins Laboratories, Inc 2925-2926 the Southwest. WoRIZ 

Hughes Aircraft Co... ‘ 311-1817 

Hull Cor 4114 ; 
Hysol Gam i $232 | Cannon Electric Company has 
authorized TEKKO, Inc, one 


of its leading distributors, to 


Member of Diners’ Club and American Express 


PL 7-3165 


DLO LO LO LO OO LI LOLLIPOP LPL LP POMP LP OLD OP LP AP AP LP OLD AP 
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Illinois Condenser Co ; 2310 assemble Cannon plugs from 
Indiana General Corp. ey be 


Industrial Electronic Hardware Corp 2313 component parts. 
Industrial Instruments, Inc 3225-3227 
Industrial Test Equipment Co 3613 *C aii d 
Industrial Timer Corp ; 1319-1323 annon Authorize e 
Industro ‘Transistor Corp 1627 as Just Flip the Pages 
Inso Electronic Products, Inc 4054 Plug Specialist and site-see Minnesota from your 
Instron Engineering Corp 3043 desk! 144-page book describes in 
Instrument Specialties Co., Inc 4313 detail latest industrial data on 198 
Instruments for Industry, Inc 1424 For immediate delivery call: | Minnesota cities and towns. Avail- 
. a, ee 27 ° 
instruments Publishing Co., Inc 430 able sites; local contacts: natural 
International Business Machines Corp . peaktah 
388-3812 resources; local financing; trans- 
Ssticnittedd Bestiee Ca 4024 TEKKO, INC. portation and utilities ; recreational 


International Electronic Research Corp. advantages—this book tells youall! 
3018, 1522 LAkeside 6-8763 4308 Maple Avenue Write, on yourcompany letterhead. 


International Instruments, Inc 2813 
International Pump & Machine Works Dallas 19, Texas Dept. of Business Development, 
Inc : 4219 303 State Capitol, St. Paul 1, 


International Rectifier Corp. 2901-2903 


International Resistance Co. ......2428-2432 | Minme= ote 
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CIRCLE 285 ON READER SERVICE CARD 285 











March 10, 1961 





gee 


Mii Mi oe 

1 4 1 gil ie bit th ak 7 = * 
dibsl ae aS 
of Onc Ss 


Ray 


Shen” 
INDUSTRIAL PARK 


SALEM - MASSACHUSETTS 


(ONE BLOCK FROM ROUTE 1A IN SALEM) 


Modern Facilities ¢ For Lease in Units 
Adaptable for Today’s Requirements 


An experienced Property Management @ Available skilled and unskilled labor 
Team aware of your individual needs market 


Flexibility in negotiating each lease for Lowest insurance rates, reasonable rental 


© 
the benefit of both parties @ Heavy floor loads, ample power, water 
Good industrial neighbors maintaining and processed steam 

* 

& 


clean operations Nearest volume industrial space to Boston. 
Adequate opportunity for future expan- 30 minute drive over good highways 


sion of your business, up to 100,000 Ten minutes to Route 128. Fifteen minutes 
sq. ft. on one floor to Route 1 
Ample employee parking 


for Complete Information Call or Write 


SHETLAND INDUSTRIAL PARK, INC. 
47 CONGRESS STREET, SALEM, MASS. Tel. Ploneer 4-0556 
CIRCLE 354 ON READER SERVICE CARD 


VISIT BOOTH 4204-6 
1.R.E. SHOW, N.Y.C. 


PACKAGE 
WITH 


LPUSTBRLTLIL ELS 


Standard 
CONSOLES ¢ RACKS e CHASSIS 
PANELS e CABINETS eCASES 








CONTACT YOUR LOCAL DISTRIBUTOR or WRITE 
FOR LATEST COPY OF THE PREMIER CATALOG 


PREMIER METAL PRODUCTS CO. 
337 Manida Street, New York 59, New York 
WESTERN SALES OFFICE: 
1667 Laurel St., San Carlos, California 
EXPORT DEPARTMENT: EMEC, 














127 Grace Street, Plainview, New York 
MFD.IN CANADA: PREMIER METAL HOUSINGS, Ltd., 
5810 Smart Ave., Montreal 
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International Telephone & Telegraph 
Corp. cseceececes 2910-2520, 2615-2625 
Isotronics, Inc. .... 1217-1219 


PET Instrneite, Iie... 65. veces aceas 2734 
JFD Electronics Corp ron . 1622 
James Electronics, Inc * 2100 
Jennings Radio Mfg. Corp 1802-1804 
Jerrold Electronics Corp 3904-3906 
Jonathan Mfg. Co. #502 


Julie Research Laboratories, Inc 3238 


K 


The Kanthal Corp.... 

Kav Electric Co 

Keithley Instruments, Inc 

Kemtron Electron Products, Inc 

D. S. Kennedy & Co 

Kepco, Inc. : 

Kester Solder Co 

Walter Kidde & Company, In 

KIN TEL, Div. Cohu_ Electroni 
3603-3605, 3 

Kings Electronics Co., Inc 

Kingsley Machine Co 

Mathias Klein & Sons, Inc 

Knapic Electro-Physics, Inc 

Knight Electronics Corp 

The James Knights Co 

The Korfund Co. Inc 

Krangel Manufacturing Co., 

Krohn-Hite Corp 

Kulka Electric Corp 

Kupfrian Mfg. Corp 

Kurman Electric Co 


iboratory for Electronics, Inc 3819-3521 
umbda Electronics Corp 2! 2918 
ind Air, Inc. Saath ste lotsa ate ee 
andis & Gyr Inc 3012 
aPointe Industries Inc 

arson Instrument Co 

woie Laboratories, Inc 

each & Garner Co 

eesona Corp 

EL Inc 

epel High Frequency Labs, Inc 

ibrascope Div. of General Precisi 

Inc 5 

icon Div. Illinois Tool Works 

IECO, Inc. 

ing-Temco Electronics, Inc 

Littelfuse, Inc 

Little Falls Alloys, Inc 

Litton Industries, Inc. . 1610-1618, 

Lord Mfg. Co 

Lumatron Electronics, Inc 


I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
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M 


M B Electronics os decgeat edna eel tee 
MM _ Enclosures, Inc Sau 
Machlett Laboratories, Inc........2608-2 
MacLeod & Hanopol, Inc. . 
Magnecraft Electric Co 
Magnetic Amplifiers Div The Siegler 
Corp 1429-143 
Magnetic Metals Co Cavan 162 
Magnetics, Inc 2437 & 253 
P. R. Mallory & Co. Inc 1410-1414 
Manson Laboratories, Inc 3241 
Marconi Instruments . 3702-3706 
Markem Machine Co . .4210-4212 
The Martin Co : 3922-3924 
Maurey Instrument Corp 1619 
Master Specialties Co ; M-17 
The W. L. Maxson Corp 1208-1210 
McCoy Electronics Co Siete 2215 
McDowell Electronics Inc........ 4130 
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Physicists @ Physical Chemists @ Mathematicians 
Economists @ Electronics Engineers 


The 


OPERATIONS EVALUATION GROUP 


of M. I. T. 

invites 
OUTSTANDING SCIENTISTS 
to participate in advanced research on 


OUTSTANDING ASSIGNMENTS 


The Operations Evaluation Group, advisor to 

the Chief of Naval Operations, has been con- 

ducting military operations research since 1942. 

The OEG offers to outstanding scientists of all 

disciplines the opportunity to: 

e Apply their abilities to a variety of analyt- 
ical problems of critical importance to the 
U.S. Navy and national security. 

See the results of their research implement- 
ed in the growing capabilities of the Navy. 
Work in an atmosphere of free communica- 
tion and individual enterprise. 

Advance their professional standing through 
association with colleagues of the same dis- 
ciplines and by periods of academic study 
and research at the Massachusetts Institute 
of Technology. 


Write to: 
OPERATIONS EVALUATION GROUP 
An Activity of the Massachusetts Institute of Technology 


Department M-1 
Washington 25, D. C. 








Type 405 Series: 1 cps to 
500 ke. Direct reading in 
degrees; no amplitude ad- 
justment, no frequency ad- 
justment. pesepaiag Ary 
or 2%. Price — .00 
and up. 

Type 202: 20 cps to 500 
me. Accuracy 0.05° or 


2%. 1° full scale sensi- 
tivity. Price — $588.00. 


Type 205-A1-A2: 100 kc to 
15 mec. Accuracy 0.05° or 
1%. Sensitivity 0.04 voit 
full scale. Price—$625.00 
and up. 


Type 20581 Series: 15 mc 
to 1500 mc. Accuracy 
0.05° or 1%. Measures 
down to millivolt. Price — 
$1193.00 and up. 


Type 208 Phase Shifter: 
0 to 360°, continuously 
adjustable. Accuracy 0.1°. 
Price — $445.00 and up. 


PHASE 
METERS 


1 CPS TO 1500 MC 
ACCURACY 1% or 0.05° 


ye ae 


Formerly Advance 


ELECTRONICS LAB., INC 


249 Terhune Avenue 
Passaic, New Jersey 


See us at the IRE Show—Booth 3909 
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FIRST CHOICE 


Us, 


OF ALL 4! 


Because to use the BUYERS’ GUIDE an engineer need only (1) look up the product he wants to buy in the Product 
Listings, where all known manufacturers of the product are alphabetically included (manufacturers who are ad- 
vertisers are listed in bold-face type with page numbers of their advertisements) (2) turn to the advertising pages 
of manufacturers of the product for specifications (advertisers list all their product lines and product specifications 
in one place) (3) turn to the Manufacturers’ Index and find the local sales office (local sales offices are listed 
alphabetically by States with addresses and phone numbers). 


Gives more to all 4! Teh tefed ively al fot -10b' 4-3-1 0) | ©) eee ieee 
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McGraw-Hill Publishing ( 


McLean Engineering Labs 2 
McMillan Laboratory, In 
Measurements, a McGraw-Edison Div 


Adolf Meller Compan 


2 ~ 
Menlo Park Engineering. . S U B m 4 n I | ft ure 


Mepco, In 


eae eens CERAMIC CAPACITORS 
> ieeaescey-eeorsormg engl : c eee: 8 3 are custom fitted to your 


Er=eenpceee 21012105 | SMALL SPACE dimensions 
Modular 2 fer ae NARROW-CAPS.| |. 
Microwave Flectronic Tube Co., Inc 2002 
“> wt I : tronics Inc 30 y NARROW DESIGN TO FIT 1/10” Mi 
SWITCH d online sth, Alga Inc 4. MODULAR SPACING Intermediate | | 
an soccer arene : values quickly obtainable. | | 


Regulator Co 


Minnesota Mining & Mfg. Co 209, i | Working 
SHAFT SEALS “ieee = , anne [Tolerance volts D.C. 
Molectronics Corp Pao’ 30 i : 

Molecu-Wire Corporation ...... 2 NC-5 15% 
Monsanto Chemical Co te Se 26-402 | | : 
F. L. Moseley Co 0-4 NC-7.5 | ° | 15% 
Donald P. Mossman, Inc 2112 3 °o/ 
Motorola Semiconduct Products, It NC-10 | 15% 


NC-15 15% 
Mucon Corp 280 | | 
Muirhead Instruments, Inc one 2 NC-22 15% 


Murata Manufa ( ? | 
Mycalex Corp. o ri 517-2519 NC-33 15% 
NC-47 15% 
NC-68 15% 
NRC Equipment ¢ 25-4427 NC-82 15% 
The Narda Microwave Corp ; } | 
The National Cash Register Co. 228 NC-100 | | 20% 
National Co., In 1405-1407, 16-351 NC-250 250 20% 
Nationa! Semiconductor Cory] 0) | 


Navigation Computer Cory =? NC-500 500 20% 
New Hermes Engraving Machine Cor} 


The New York Air Br ike Co xu NC-750 750 20% 
Non-Linear Systems, In { { ] | | 
Norrich Plastics Corp () NC-1000 1000 

North American Electronics, Inc 2006 | | as | 
North Atlant Industries, Inc 393 NC-1500 1500 | 25% 
ee ere '> |NC-2000 2000 25% 
North Hills Flectronics, Inc.......... 22 | | 
Northeast Scientific Cory 4 NC-3000) 3000 30% 
Northeastern Engincering, ; +2 + + 
Northern Radio ¢ In S51 NC-4000) 4000 30% 


+ 


NC-01 | 10000 | 30% 


THINLINE or 
e Fit all industrial electrical || Ofner Flectromes In ; A 


Ohmite Manufacturing Co ANY VALUE | 
Optical Coating Laboratory, Inc... . SQUARE OR RECTANGULAR | 


Optimized Devices, Inc 


e Meet Military Specifications: Ortho Filter Corp eee RIBBON LEADS _ 
MIL-B-005423A (ASG), joka soe aaa laweeeeder = 
uz, " 2 © ‘ ohn ster g oO as > - Z Sa ’ 
nragier ; cae RESONANT FREQUENCY and Q = 


Par. 183.10-20, Part (B) STANDOFFS « “ 


U.S. Coast Guard. PCA Electronics Inc 
EXTREMELY LOW SERIES ba] - di 


SEND FOR CATALOG 359A-4 PRD Electronics Inc 
SPECIALS g. ¢ (3 




















} 
| 
| 
+ 
| 
| 
+ 





controls. 
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nics Packard-Bell Electronics Corp 
describing items above, also seals for Pacific Semiconductors, Inc 
circuit breakers,* indicator lights and Page Communications Engineers, 
other electronic components. REE SETS Diidinede. lnc 
*T Par-Metal Products Corp 
RADE MARK 1 
Parker-Hannifin Corp. . RIBBON, WIRE, TAB LEADS 
_ 4 } } 
ax A.P.M. Corporation) '«: s<! : POSITIONED AS REQUIRED.) | 
Penn Engineering & Mfg. Corp 
41 Honeck St., Englewood, N. J. Penta Laboratories, Inc mere 
LOwell 9-5700 Perfection Mica Co F seech 
Designers and Manufacturers of ems — i Cor P rane 1416 res 
HIGH PRESSURE STATIC AND MOVABLE SEA “ 6. mea. aay Pee = 
Hexseals* @ Seelskrews" @ Seelbolts* @ — Phaostron Instrument & Electronic Co lode) ate) 7 wale), | MITCHELL 2-1476 


1428-1450 RSS To Ms 1 a 
Visit our Booth 1229 at The IRE Show Phelps Dodge Copper Products Corp 
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Inca Mfg. Division weeeee es 4028-4029 
Philamon Labs. Inc : 3111 
Philco Corp : .... 1302-1308 
Phillins Conteal. Coep. ... 0. 660cscces 2340 
Photocircuit Corp .. 22201-2203 
PIC Design Corp 
Pickard & Burns, Inc 
Pitometer Log Corp te 
Pittman Electrical Developments C 
Plastic Capacitors, Inc 


Plastoid Corp Variable-Rate 
Polarad Electronics Corp I pre 
Polyphase Instrument Co 283 9 RF Sweep Generator 


Popper & Sons, Inc 
Potter & Brumfield, Inc 2702-2 The JERROLD Model 707 is a precision instrument with an ex- 
Potter Instrument Co., Inc 15-340 tremely flat output (+ 5/100 db for the highest single octave in 
Power Design, Inc ort at ata ates 2102 its frequency range). It is renowned for its outstanding accuracy 
Power Sources, Inc I‘ in the investigation of the frequency response of amplifiers, net- 
Precise Electronics & Development Corp works, and components between 2 and 265 mc. All circuit con- 
li nections of the Model 707 are fail-proof—joined with ERSIN 
Precision Apparatus Co., Inc Multicore 5-Core Solder— assuring continuing precision and 
Precision Instrument Co eee. dependability. 


By sng ney ate “* C : ERSIN Multicore 5-Core Solder costs Jerrold a trifle more than 
Te! *T 4 © oO cts oO () 3 


Prentice ttall ‘Tn ordinary solders... but this is negligible compared to the vital 
eng ore Hage A Savings realized through more joints per pound—and virtually no 
a 7 on : vad. at costly rejects due to cold or H/R joints. For assembly line effi- 
a te mma _ . ciency, guaranteed by 5 cores of ERSIN flux and fast melting 
p ed » Meche C BS sae URE ee thin-wall construction, quality manufacturers rely on ERSIN 
Remee Saees ta ae Multicore, the world’s finest solder. 


vA) 


é 
a: 


Hmm wwet 
100 CO ww 


! 
> NMwivrne 


Pyrohlm Resistor Co., 


Q 


Quan-Tech Laboratories 
~ 


“Mulhicore +s opproved under o!! 
For information, write Department MC161 
REF Mfg. Corp as 2 MULTICORE SALES DIVISION BRITISH INDUSTRIES CORP., Port Washington, WN. Y. 
RS Electronics Corp 3 ‘ 
Radar Measurements Corp 


Radio Corp. of America ()2 0 CIRCLE 357 ON READER SERVICE CARD 








Radio Engineering Labs., In 
Radio Frequency Labs., Inc 
Radio Receptor Co. Inc 03-11 . 

Relivion ta 001-301 Cannon Electric Company’s 


Rawson Electrical Instr. Co appointment of 


aaa ) proudly Electro Air Corporation, 


Ravtheon Co : 
eres. Die. Pynancs serving leading avionics/elec- 
tronics companies, a Cannon 


of America peieees S announcing.. ace 
3 Authorized Plug Specialist. * 


Reeves Instrument Corp 1305-1] 

Reeves Soundcraft Corp 

Renbrandt Inc 

Reon Resistor Corp 

Republic Aviation Corp 

Rheem Semiconductor Corp 2436-243 


loha ¥. Rider Pablicher In re Initially, the C.A.P.S. program will provide assembly 
Rixon Electronics, In 300 of plugs in the MS and DPD lines in Atlanta by Electro 


Robinson Technical Products, Inc.. . 2506-2508 . 

Rog “s Soaieces ts spi 1133 Air from components and sub assemblies. The A, B, 
Rohde & Schwartz Sales Co. (U.S.A C, E, and R series in all possible positions are available 

Inc Theatre 3006 ; 

Mexss] — se 016 and other popular Cannon Plug lines will be added soon. 
Rotating Components, In 
Rotron Mfg. Co 2 
Rowan Controller Co 13 — - —_—_—— 
Rutherford Electronics Co ace : : 
Rye Sound Corp cae Fast delivery, at factory prices, is now available 


through this new C.A.P.S.* service. 


Ss 


Sage Electronics Corp 

Sage Laboratories, Inc 2 
Howard W. Sams & Co., Inc 

Sanborn Company 01-370 FLFCTRO AlR CORP 
Sanders Associates, Inc e 
San Diego Scientific Corp 0) 

San Fernando Electric Mfg. Co 2 | a a — 

Micromech Mfg. Corp 0 Le oe * Se, Ee = —— 
Sangamo Electric Co 5 645 ANTONE STREET, N.W. TR 3-1651 
Sarkes Tarzian, In 
Schutter Microwave Corp TWX AT 351 ATLANTA, GEORGIA 


Scientific Atlanta, In 
Sealectro Corp 
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UNITED AIRCRAFT 
SUPPLY CORPORATION 
YOUR GREAT MIDWESTERN 


€ ANNON 

AA UTHORIZED 
PiLuG 
SPECIALIST 


MODERN ASSEMBLY FACILITIES 
24 HOUR SERVICE ON MOST CONNECTORS 
GOVERNMENT INSPECTION IF REQUIRED 


COMPLETE INVENTORY 


FOR THE FASTEST, FINEST SERVICE 
ALWAYS RELY ANDCALLON ... 


UNITED AIRCRAFT SUPPLY CORP. 


5643 W. 63RD PL., CHICAGO 38, ILLINOIS 
PHONE: PO 7-1500 
SEE CANNON ADVERTISEMENT PAGE 219 
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For that 


NEW IDEA 


visit the 


IRE SHOW 


March 20-23, 1961 
Coliseum and Waldorf-Astoria Hotel 


Members $1.00, Non-members $3.00 
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New York 


Age limit—over 18 





Three Point One Four Corp. 





Tinnerman 


secon 
security 


Meials Corp 

Devices Laboratory 

Sensitive Research Instrument Corp. 
3409-3411 

Servo Corp. of America. . : 3707 

Servomechanisms, Inc. .2715 

Shallcross 2634 

Shepherd Industries Inc. 1930 

Shielding Inc. 3061-3062 

Shockley ‘Transistor .2118 

[he Sibley Company... : 1108 

F. W. Sickle Co . 1103-1106 

Sierra Electronic Corp 3031-3032 

Sierra Research Corp 

Sigina Instruments, Inc 

Signal AFCEA Pr: 

Silicon ‘Transistor Corp.... 

Simberkoff Sales Co 

Simpson Electric Co 

Sinclair Radio Labs. 

Singer Mfg 

Skvdyne, Inc 

Slip Ring Co. of America 

Herman H. Smith, Inc 

Sola Electric Co 

Solid State Products, Inc 

Sonotone Corp 

Sony Corp 

Sorensen & Co., Inc 

Southern Electronics Corp. . 

South Chester Corp 

Spaulding Fibre Co. Inc 

Specific Products 

Spectrol Electronics Corp 

Sperry Gyroscope Co 

Electric Co 

Standard Electrical Products Co 

Standard Processed Steel Co 

Sterling 


Ltd. . 


Company. 


2416-2424 

2741-2743 

$528.453 
1426 


2934 


Spl Iguic 


Precision Corp 
Stevens-Arnold Inc 

George Stevens Mfg. Co., Inc 
Stevens Mfg. Co., Inc 
Stewart Stamping Co 
Herman Stricht Co., Inc. 
Edwin B. Stimpson Co., Inc 
F. J. Stokes Corp 

Strand Labs 

Ihe Superior Electric Co 
Sutton Pub. Co., Inc 

Swiss Jewell Co 
Switchcraft Inc 
Svlvania_ Electric 


4008 
4418 
3007 


7799 9770 
3 


4415 


Products Inc 


Synthane Corp 
Svntron Co . 
Svntron Instruments Inc 
Svstron Corp 


Labs., Inc 

Technical Appliance Corp 
Technical Devices Co 
Technical Materiel Corp 
Technical Wire Products Inc 
Technology Instrument Corp 


Tech 


Cektronix, Inc 

lelecomputing Corp. ‘ 
Telectro Industries Corp... . 
Telectro Magnetics 

lelerad Mfg. Corp.. 

Telex Inc 

Telonic Ind. Inc 

Telrex Labs ; 
Temperature Engineering Corp. . 
Tempo Instrument Inc 

M. Ten Bosch, Inc. 

Tenney Engineering Inc 
Insulated Wire Co., Inc 
Instruments Inc 


4139 
2114 
1315 
3118-3120 
4330 
1409-1421 
3944 
1921 
2913 
2921 
1435-1635 
.1124 


Tensolite 
Texas 
Thermo Electron Engineering Corp 
Thomas & Betts Co., Inc. 

Thomas Electronics, Inc 

Thomas & Skinner, Inc 

Thompson Ramo Wooldridge Inc 


Products Inc 


electronics 





Torrington Mfg. Co 
Tower Construction Co 
Trak Electronics Co 
Transistor Specialties Inc 


Transitron Electronic Corp 220-12 Adds to its Ever 


Travco Associates, Inc 


“The light touch . . . Trio Labs., Inc aba ” 3933 Growing Family of 
in automation and control” ues. son iN MICROWAVE 
SckeSet Kuctic, tne 2334 CRYSTAL 
Twin Lock, Inc. , } SWITCHES 


Ungar Electric Tools 
: » a Unholtz Dickie Corp 
Uniform Tubes Inc 
Union Carbide Consumer 
Photoconductor 


Union Switch & Signal Div 
United Carr Fastener Corp 
United Mineral & Chemical 
U.S. Stoneware Co 

Inited Transformer Corp 

1S. Components Inc 

}.S. Semiconductor Products 1518 
Initek Corp 

niversal Electronics Co Fe 
niversal Instruments Corp. .4091 & Rin 
Universal Mfg. Co., In +004 
Utica Drop Forge & Tool 


Illustrated; an Vv 

extremely sensi- 

tive cadmium 

selenide type ( 2 : 

from the \2 watt Vari-L Company, Inc Os 

500 series. Vann Mfg, Co., Inc >| BROADBAND 
Vector Electronic Co 


Veeco Vacuum Corp 3313-3315 WAVEGUIDE 


Veeder-Root Inc 


Vemaline Products Co . ) CRYSTAL 


Victor Adding Machine Co 


Valpev Crystal Corp 
D. Van Nostrand Co., 
Varian Associates 


The Victoreen Instrument Co 2301-2 Ss Wit | CHES 


Victory Engineering Corp 


A Vitramon, Inc 


i ; Vitro Electronics 
Circuit Vogue Instrument Corp Broadband Waveguide Microwave Crystal 
Component — ag sy ryan 
0 e€ spectrum trom 0 mc, wi 
Controlled by Ww isolations as high as 43 db. and inser- 
LIGHT Wales-Strippit, Inc. ...... 10 | tion tosses as low as 1.0 db. {as low as 
The Walkirt Co ? 0.3 db. at single frequencies). 
P. Wall Mfg. Co 3 
Wallson Associates, Inc 
Wang Laboratories, Inc 
Ward-Leonard Electric Co 
Waterman Products Co., Inc 
Waters Mfg., Inc 2 
Waveforms, Inc 2 at ee Spee 
Wayne-George Corp 3231 Coaxial crystal detec- High Pass « 8.2 
Wayne Kerr Corp 383 3 tor — > me kme to 40 kme 
Weckesser Co 3 
W. M. Welch Mfg 
oe pig ale Weller Electric Corp 
Cloirex Photoconductors Western Lithograph Co — 
See Westinghouse Electric Corp 6 a 
John Wilev & Sons. Inc 06 Ws 
j — ~~ Winchester Electronics, I: 123 Microwave 
© Glecicbute Beslan Wind Turbine Co Crystal ; Horn Antennas 


: Switches « Linearily or Circular! 
Cotolog Wright Metalcoaters, Inc ia 10 mc to polerieed el ia . 
* Rodio Electronic 14 kmc 


to 40 kmc 
Master 
b 


Yardney Electric Corp 
@ LAI REX Yokogawa Electric Works, Inc 
York Metal Products, Inc : 
19 W. 26 St., New York 10, N. Y. Z AMER. ELECT. LABS., INC. 
=n The Zell Products Corp | 121. N. 7TH ST., PHILADELPHIA 6, PA. 


The Zippertubing Co In Canada contact: Conway Electronic 
See Us At The IRE Show Booth M-12 | Zero Manufacturing C 3 Enterprises Regd. Toronto, Canada 
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Recent additions to AEL’s tine of coaxial 
crystal switches presently covering the 
spectrum from 10 mcs to 12 kmes are 


¢ 


© IRE Directory 
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EMPLOY MENT OPPORTUNITIES 


r=) ([=Yoj i gel al (et 


WEEKLY QUALIFICATION FORM 
FOR POSITIONS AVAILABLE 


ATTENTION: COMPANY SEE PAGE 
ENGINEERS, SCIENTISTS, PHYSICISTS | Tac electroahel Biv. of 6.mt. ae 


Milwaukee, Wisconsin 
This Qualification Form is designed to help you advance in the electronics - 
- , 2 Allegany Ballistics 
industry. It is unique and compact. Designed with the assistance of pro- Laboratory 
fessional personnel management, it isolates specific experience in elec- Cumberland, Maryland 


tronics and deals only in essential background information. Armour Research Foundation 


tv. 
The advertisers listed here are seeking professional experience. Fill in “haha of 
the Qualification Form below. Chicago, Ilinois 


Bendix-Pacific Div. 


STRICTLY CONFIDENTIAL a oe 


North Hollywood, Calif. 
Your Qualification form will be handled as “Strictly Confidential” by Berry Associates Inc. 
ELECTRONICS. Our processing system is such that your form will be Philadelphia, Pa. 
forwarded within 24 hours to the proper executives in the companies you Brenton Employment Agency 
select. You will be contacted at your home by the interested companies. | Newark, New Jersey 


Collins Radio Corp. 


WHAT TO DO | Cedar Rapids, lowa 


Review the positions in the advertisements. aaa. ine. 
. Select those for which you qualify. Windsor, Connecticut 





3. Notice the key numbers. Control Data Corp. 


id 


. Circle the corresponding key number below the Qualification Form. 


. Cowin Associates 10 
Fill out the form completely. Garden City, New York 


Mail to: D. Hawksby, Classified Advertising Div., ELECTRONICS, Box 12, 


Daystrom Inc. W 
New York 36, N. Y. (No charge, of course). 


Electric Div. 
Poughkeepsie, New York (Continued on next page) 


electronics WEEKLY QUALIFICATION FORM FOR POSITIONS AVAILABLE 


Personal Background Education 


oa ives se ‘ee PROFESSIONAL DEGREE(S) 
HOME ADDRESS... ea ‘ MAJOR(S) 


CHT... 


, UNIVERSITY ... 
HOME TELEPHONE........... 


DATE(S) 





FIELDS OF EXPERIENCE (Please Check) CATEGORY OF SPECIALIZATION 
Please indicate number of months 
(_] Aerospace (]Fire contro! (_] radar experience in proper block(s) 


— ew 

xper 

C] Antennas C] Human Factors C] Radio—TV (Months). (Months) 
RESEARCH (pure, , 

C] ASW C] Infrared T] Simulators fundamental, basic) 


RESEARCH 
CJ Circuits ‘= Instrumentation TC] Solid State (Applied) 


SYSTEMS 
C] Communications C] Medicine TC] Telemetry (New Concepts) 


DEVELOPMENT 
C] Components TC] Microwave C] Transformers (Model) 


DESIGN 
C7] Computers C] Navigation (Product) 


MANUFACTURIN 
[Jeem [_] operations Research C] Poche ‘ 


TC] Electron Tubes C Optics (Service) 


. . i ‘ SALE 
CJ Engineering Writing C] Packaging paceaiene & Products) 
CIRCLE KEY NUMBERS OF ABOVE COMPANIES’ POSITIONS THAT INTEREST YOU 


7 2 3 4 5 6 7 Ss 9 7 43..12 33 4% 15 6 7 3 9 wo 21 ae fe aa 2 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 #45 46 47 48 49 50 
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electronics 


WEEKLY QUALIFICATION FORM 


(Continued from preceding page) 


COMPANY SEE PAGE 


Electron-Machine Corp. 
Umatilla, Florida 204 


FXR, Inc 
Woodside. L. 1., New York ed 


General Electric Co. 
Advanced Electronics Center 305 
Ithaca, New York 


General Electric Co. 
Defense Systems Dept. 294 
Syracuse, New York 


General Electric Co. 

Semiconductor Products 299 
Dept 

Syracuse, New York 


General Dynamics/ 
Electronics 
A Div. of General Dynamics 


Corp 
Rochester, New York 


—— _— Engineer- 
ing 
oetibees, 48 1., New York 


International Business 
Machines Corp. 
New York, New York 


Lawrence Radiation 
Laboratory 

University of California 

Livermore, California 


Lincoln Laboratory 
Mass. Institute of Technology 
Lexington, Mass. 


Lockheed 
California Div. 
Burbank, California 


Motorola, Inc. 

Military Electronics Div. 
Western Center 
Scottsdale, Arizona 


Operations Evaluation pe 
An Activity of M. 
Washington, D. C. 


Pan American World 
Airways Inc. 
Tuscon. Arizona 


Pan American World 
Airways Inc 

Guided Missiles Range Div. 

Patrick Air Force Base, 
Florida 


Philco Western Development 
Labs 
Palo Alto, California 


Professional Manpower 
Associates 
Commack, New York 


Republic Aviation 
Farmingdale, L.1., New York 


R F Products 

A Div. of Amphenol-Borg 
Electronics Corp. 

Danbury, Connecticut 


Sanders Associates, Inc. 
Nashua, New Hampshire 


Skelly Associates 
Union, New Jersey 


Space Technology Labs., Inc. 

A Sub. of Thompson Ramo 
Wooldridge 

Los Angeles, California 


Tapco Group ‘ 
Thompson Ramo Wooldridge 


Inc. 
Cleveland, Ohio 
Vickers Inc. 


Electric Products Div. 
St. Lovis, Missouri 
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EMPLOYMENT OPPORTUNITIES 


: 
: 
7 


SCIENTISTS 


a) 7 


ENGINEERS 


008 000 Ra 


a) 


MANAGERS 


1 
l 


| 


Cowin Associates — management search spe- 
cialists—represent a variety of professionally 
significant electronics organizations with 
Outstanding records of leadership and ac- 
complishment in the industry. 


1) a) 


These companies now offer unusually at- 
tractive opportunities for accelerated pro- 
fessional advancement. Openings are in the 
areas of Systems Engineering, Project Man- 
agement and creative Design and Develop- 
ment. Specific fields include: 


a) 


it 


Digital techniques 
Radar 
Communications 
Solid State 

ASW 

Computers 
Microwave 

ECM 

Antennas 
Marketing 

Sales 


For experienced placement service tailored 
to your needs, please forward your resume 
and a brief description of the type of posi- 
tion you desire to Mr. David Cowin. (Natur- 
ally, this service will involve no cost to you. ) 


TO ARRANGE AN INTERVIEW DUR- 
ING THE I.R. E. SHOW at the Convention 
Headquarters Hotel, please phone Mr. 
Cowin at JUdson 6-2561. 


COWIN 


ASSOCIATES 


600 OLD COUNTRY ROAD - GARDEN CITY,N. Y. 
Management Search Specialists 


0009000700000 e880 00 


a) 1 


000400000 RR Re Re me 


0) a a 2 
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EMPLOYMENT OPPORTUNITIES 


Career opportunities at 





are awaiting you now, 
along with a wealth of 


varm tafe tar 
: % 
Gils DEFENSE SYSTEMS DEPARTMENT 


PROFESSIONAL H 
EMPLOYMENT | 
BULLETIN marc, 1961 | 


The sun spends more time in Phoenix than in any On a regular basis, General Elec- 
other major city in the United States. That’s why golfing, | @  tric’s Defense Systems Department 

; sae : . ; i | publishes opportunities of special 
gardening, picnics, boating and fishing can be enjoyed 


j f 3 importance to experienced Systems 
around the calendar. World-famed scenery and the | [@ Engineers and/or degree Engineers 


, : : ; ; é : interested in developing their skills 
freedom of wide open spaces are yours to enjoy. You're = 1 to the point of Systems Engineer- 
90 minutes from pine-forested mountains; just four hours to  & | #j _ ing in its broadest sense. 


Mexico; six hours to incomparable deep-sea fishing. - F 

These advantages add considerable meaning to é ¥ . ANALYTICAL 
opportunities for personal and professional growth at .. 4 SYSTEMS ENGINEERS 
Motorola. Here, you'll be given the opportunity to express | & apply mathematical and engi- 
your ideas in an atmosphere that encourages initiative i en Al ge ee 


aly of physical 
° ° ¢ zs odular development, 
and independence. As a member of a project team, you ; i mechanics, statistical 
~ ° ° . 2 non-linear system i s 1 
become a key figure at every level of creative engineering — | il Séstigntions are both analpttonl 
from preliminary conception, design, into production, — Been 
. ‘ ‘ th Re 5 A s of effo encompass Upper 
then final evaluation. And in addition you'll get a |e -domectheries, Tadivat Seales 
° ms ° ° ° . P ae Y orre o Red dz 
bonus in better living in the sunniest, healthiest climate i Slesevcoments (reni-tme hee geal 
: <3 tes a : i flicht). Error Analysis Studies 
in the L nited States. ? (pertaining to redundant time 
and position measurements), Ac- 
quisition and I valu ition Studies, 
Probe Tracking Planetary-Ter- 
minal-Midcourse "Gi 1idance, Space 


e Systems Test Equipment Design : . Tr ac king neon lytic al de te rmina- 
. . . % oO s dies), ane YT 
e Communications and Navigation He i 


e Systems Analysis and Preliminary Design pet | shea ad 
OPPORTUNITIES 12" Cty Desi oN Ge ELECTRONIC SYSTEM 


e Microwave and Radar ~~ 
FOR: @ Missile and Space Guidance and Control ee | TEST ENGINEERS 
e Reliability and Components i eee [ To establish test objectives and 


accomplish planning and _ sched- 
uling for test programs ... im- 





‘ 4 4 plement program aluate re 
ht Lb ’ ‘ % sults and initiate required correc- 
‘ % * tive action as a result of gross 
¥ \ Write Phil Nienstedt, Dept. 305 | pads 
% a 4 analysis. 


3 ay RA O 7 OR? OL. A ¥ Your response to this Bulletin will 


% be expedited to the appropriate 
MILITARY ELECTRONICS DIVISION — WESTERN CENTER ‘ technical managers at DSD for 


P.O. Box 1417, Scottsdale, Arizona } prompt, personal attention and a 
oe : confidential reply, generally with- 
Motorola also offers opportunities at 


: : / ’ : : yy.) dn one week. Address: 
Chicago, Illinois, and at Culver City and Riverside, California | gal een, Mr. E. A. Smith, 


RP, 


: ; aN Box 3-E 
C a : ‘ % DEFENSE SYSTEMS DEPARTMENT 
| 


~~ A Department of the Defense Electronics Division 


GENERAL @ ELECTRIC 


Northern Lights Office Bidg., Syracuse, New York 
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An airline clerk in San Francisco asks a computer in New 
York about seat availability on a busy morning flight. 
Within a matter of seconds he has his answer, based on 
up-to-the-minute sales and cancellation data from more 
than a thousand ticket locations across the country. This, 
in essence, is what the IBM 9090 SABRE System will do 
when it goes to work for a major airline. 


One of the most difficult problems faced by the IBM 
team that designed SABRE was access speed. At 150 
queries a second, the system did not have time to search 
its disk files for data. The IBM team solved this problem 
by developing Record Ready — an ingenious method of 
flagging the needed information ahead of time so that 
several disks can be spinning to the required locations 
while one disk is being read. 

From the mathematics used to estimate airline traffic to 
such electronic innovations as Record Ready, SABRE 


represents a special approach to solving systems problems. 
It is the kind of approach that takes you to the frontiers 
of your chosen field and lets you range freely across tech- 
nical boundaries. In the light of recent IBM achievements 
in solid state, magnetics and IBM Tele-Processing* 
Systems, it may hold the key to unusual opportunity for 
you in systems development. A brochure describing addi- 
tional engineering opportunities at IBM will be forwarded 
upon request. 





If you have a degree in engineering, mathematics, or one 
of the sciences —plus experience in your field— write, out- 
lining your qualifications, to: 
Manager of Technical Employment 
IBM Corporation 
Department 554C2 
590 Madison Avenue IBM 
New York 22, N. Y. 

*Trademark ® 





If you plan to be in New York City for the IRE Convention, you are cordially invited to contact the IBM representative at convention headquarters. 


When a communications system 


must reply to 150 questions a second, 


how can it find time 
to line up the answers? 


ap. 





EMPLOYMENT OPPORTUNITIES 


suburban New R & D 
aes York City. Brand 


opened in CAREERS 


December 


choose «Es AT 
Compan T R Ww 


headquarters Opportunities are being created at TAPCO- 
in the beautiful 


location BSS hill country only eee 


an hour from age projects . . . projects such as high 








a energy propulsion systems, missile APU’s, 


&, 
Mig ground support equipment, and advanced 
Ny 
2 


electrical systems. 


Instrumentation Supervisor 


“westeusion To organize and direct a group of in- 


Row" in strumentation engineers in an R & D test 
suburban Boston. lab 
Advanced Systems 


9 me Laboratories opened chanical and electromechanical devices. 
You ll Find Top in November 1960 Undertake responsibility for all data 


Engineering Positions measurement, instrumentation and record- 
at All 3 plus ing. B.S.E.E. or M.E. plus 5 or more years’ 


related instrumentation experience. 
The Same Atmosphere arcintininaaacod beanies -_ an 
SENIOR CONSULTANT Specialist—Electronic Circuitry 
of Growth and TRANSISTOR CIRCUITRY Utilizing a broad background in electrical 


. To provide technical guidance at the lectronic circuit nd ntrols, this m 
Achievement that Corporate level on a wide variety of yn yoteaae Brigimpiin Me si e 5 a 
a transistor circuit design problems. Re- will develop and oversee fabrication of 
Caused This ope to design detailed circuits transistorized relay and switching systems, 


Dynamic Expansion POSITIONS AVAILABLE i ge gp — ee ae 
AT ALL LOCATIONS FOR: ree to five years applicable experi- 


lus B.S.E.E. d " 
TARTING only 9 years ago with 11 SENIOR SYSTEMS ENGINEERS ner maids 


ited sr To contribute to advanced techniques i 
Engineers and an initial order of in the general field of military elec. Electromechanical Product Development 


‘ tronic systems. Applicable e ience duct i - 

$117.00, Sanders Associates today has a inchedes. systems anstysis, ‘synthesis a a cape epiP nant gs : agen 
and integration, with extensive back- ing functions on advanced missile and 

personnel role of over 1600—and a con- ground in circuit design augmented by 

tract backlog of $53,000,000. a 


oe : CIRCUIT DESIGN ENGINEERS 

This history of success was built EE or Physics graduates with 2 to 8 ; i . : 

through creation of original technical {Sees Sxa"vancirs ana'tnet alten, | | ST tet Sechnaven. Thise to ee yeon 

concepts resulting in unusual achieve- 10" inal types of circuits, as well as ee eee eee © een ae 
the integration of circuits into sub- B.S.E.E. degree. 

ments — most of which are classified—  *¥S*e™S- 


including FLEXPRINT® flexible printed TRANSMITTER DESIGN ENGINEERS Failure Analysis/Reliability Engineer 


; ; 2 to 8 years experience. For work up To oversee application of electrical and 
circuits, PANAR® radar and TRI- to and including microwaves. 


PLATE® microwave components and PRODUCT DESIGN ENGINEERS and ground support equipment, providing 


techniques —in high demand now and en tegen ym reine rdcerg my service life information and conducting 


. ° . ° tin A r ° * ° . 
destined for a big future in next genera- Suatnin mkeeeaicer devon failure analyses. This man will apply re 
. liability concepts to design, manufacture, 
tion computers. ar et eee of ECM or iability Pp 9g 


investigating and proving out me- 


space vehicle auxiliary power units. Should 
be familiar with basic alternator design 
concepts, fabrication, and rotating machin- 


electromechanical components to missile 


test, and field use. E.E. degree plus several 
Pioneering programs are being con- POSITIONS IN PLAINVIEW, years’ applicable design, analysis and test 
tinued in phased arrays, radar, pulse LONG ISLAND experience. 

doppler radar systems, space radar and m2 pot Many other openings exist at all levels, 
communication systems, providing To design and develop system, assem- from recent graduates to experienced 
; : : . bly and sub-a i ‘nas . ‘ 
stimulating assignments in space tech- | equipment jor toe cnllenry, amended specialists. if you ore interested in learn- 
ee ee have appreciation for test equipment ing more about career opportunities at 

nology, missiles and radar systems. philosophy, with extensive experience : J. Theib 
in circuit design and hardware follow- TAPCO, send a resume to R. J. Theibert, 
through. Manager of Professional Employment, 23555 


To arrange a convenient interview ap- Euclid Avenue, Cleveland 17, Ohio 


pointment, send resume in confidence 


to R. W. McCarthy. ®registered trademark TAP O GROUP 


Thompson 


ei] SANODEAS ASSOCIATES, INC. Ramo p Ais’ 
= NASHUA, NEW HAMPSHIRE 


Wooldridge Inc. 
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RF PRODUCTS, a newly 
formed engineering, manufac- 
turing and marketing division of 
the Amphenol-Borg Electronics 
Corporation, is a leading devel- 
oper and producer of electronic 
components, assemblies and 
systems. Expanding rapidly, RF 
Products offers unexcelled growth 
opportunities to competent men. 


senior 
research 
engineers 


Must have the ability to perform 
original development work on micro- 
wave components with emphasis on the 
application of solid state devices. 


Peeeeen aces BUee 


Minimum of 5 to 10 years experi- 
ence in the research and design of 
microwave components (circulators, fil- 
ters, switching devices, etc.) 


Education: Advanced degree in 
Electrical Engineering or one of the re- 
lated physical sciences with specializa- 
tion in microwave circuit analysis and 
propagation. 


quality 


control |new career positions 
manager |withh PAN A WOE 


to head the overall Quality P z . ; PES ; : ds a = ’ 

Cente Gentine tie tan Cetin Pan American's Guided Missiles ELECTRONICS SYSTEMS ENGINEERS 

bury and Chicago plants. Range Division is now beginning BS/MS/PHD 

its 8th year as prime contractor 
nye ay eng os “ a to the U. S. Air Force at Cape 
i | i . 

Quality Control field. Applicant shou Canaveral. GMRD has success 


have held a responsible position man PLANNING 
fully supported over 600 missile 


ELECTRICAL, PHYSICS, MATHEMATICS 


aging a quality control function for at 
least three years launchings, from early Snarks 
and Matadors to the present 


\nalyze missile and space program requirements for test range 
instrumentation. Develop specific support solutions for these 


Education: Bachelor’s degree in En 
gineering, Administrative Engineering 
or Quality Control 


. rog ms mid t ] oO o MmMprover 
Pershings and Minutemen, Ex-  Prostams. Conduct studies for general range improvement 


panding requirements provide Initiate funding action for range mnstrumentation systems 

. 5 

new career positions for qualified 

ENGINEERING 

ing an able, energetic man, who will cists. Ih: addition to excellent Experience in one or more of the following areas — Systems 
report directly to our V-P for Engineer- 
ing. 


This is a top level position requir- Electronics Engineers and Physi 


company benefits, Pan Am offers Design — Specification Preparation Evaluation of Sub Con 
the unique advantage of 90+ tractor Proposals — Contract Monitoring — Systems Installation 
Visit us at our world-wide air travel discounts and Checkout Fest and Evaluation of Systems Performance 
Booths 2501-2503 
at the IRE Show 
or send 
resume to F. Knudsen POSITIONS AVAILABLE IN: You are invited to send your resume in confidence to: 


Radar — CW, Radar — Pulse, Employment Supervisor, Dept. E-38 
Guided Missiles Range 


Pe P Division 
Optics re Q lemet 4 
i Pa & Piles, LAPEER, eETY, PAN AMERICAN WORLD AIRWAYS, INC. 


Communications, Timing, > QO = - e 
PRODUCTS . “Ber Ege lad i B gc 


Computers, and Data Handling Patrick Air Force Base, Florida 
DANBURY, CONNECTICUT 
A DIVISION of 


Amphenol-Borg Electronics Corp. 





GUIDED MISSILES RANGE DIVISION 
RR — eres 


PATRICK AIR FORCE BASE, FLORIDA 
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EMPLOYMENT OPPORTUNITIES 


+ 


NTN ES 

AND 
THE 

“OA 


The OAO (Orbiting Astronomical Observatory) typifies Grumman's 
capabilities in systems analysis and design of space vehicles. A prod- 
uct of Grumman's Space Sciences Staff, the OAO is a forerunner of 
many new space missions under study, including manned probes and 
lunar exploration. Avionics, of course, is an integral part of such projects. 


Our new Avionics Systems Center, devoted exclusively to the testing, 
evaluation and integration of electronics, will play an essential role in 
the accomplishment of our long-range space objectives. Such objec- 
tives have created the following openings: 


Communications Systems Engineers 


Electronic Engineers with thorough knowledge of 

ommunications techniques who wish to extend 
their technical background to new challenging 
areas. An important phase of this effort will be 
extensive laboratory development programs in 
yur new Avionics Systems Center using the finest 
of equipment and facilities. BSEE with a mini- 
mum of 3 years’ experience required 


Digital Computer Systems Engineer 


BSEE with a minimum of 4 years’ experience in 
the analysis, design and development of digital 
ymputers. Will participate in the integration of 
digital computer into a complex weapons system 
A significant part of the effort will be devoted to 
laboratory and flight development programs 


Scientific Instrumentation 


Scientist-engineers are required to develop sci- 
entific instrumentation systems for space and 
lunar environments. These programs incorporate 
design, development and environmental testing 


of space instrumentation systems. A strong back 
ground of education and experience in scientific 
instrumentation is required 


Radar Development Engineers 


BSEE with a minimum of 4 years’ experience in 
the analysis, design and development of air- 
borne radar systems. Should be capable of 
analyzing the radar system with the end view of 
integrating the equipment into a complex weap- 
ons system. Will fully participate in laboratory 
and flight development programs conducted in 
the finest facilities available in a professional 
atmosphere. 


Data Processing Engineers 


Background in digital data processing, logic cir- 
cuit design, memory devices. R-F modulation 
techniques and related digital techniques re- 
quired. Opportunity to participate in advanced 
design of systems concepts and hardware devel- 
opment. BSEE or BS in Physics with a minimum 
of 3 years’ applicable experience is required 


For your convenience, Mr. Henry C. Kline, Avionics Staff Engineer, will be 
interviewing at the IRE show, March 20-23, in New York City at the Henry 
Hudson Hotel. To arrange an interview, call him at LT-1-1200 between 9:00 
a.m.and 5:00 p.m. If this is not convenient, send your resume to Mr. W. Brown, 
Manager Engineering Employment, Dept. GR-76. 


GRUMNIAN 


AIRCRAFT ENGINEERING 
CORPORATION 
Bethpage, Long Isiand, 


New York 
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Immediate Openings 


OVERSEAS 
AND IN THE 
UNITED STATES 
FOR 


ENGINEERS 


TELEPHONE ENGINEERS, SYSTEM DESIGN 
TELEPHONE INSIDE PLANT ENGINEERS 
TELEPHONE OUTSIDE PLANT ENGINEERS 
TELEPHONE TRAFFIC ENGINEERS 

RADIO RELAY SYSTEMS ENGINEERS 
RADIO RELAY ENGINEERS 

RADIO ENGINEERS 

TELETYPE ENGINEERS 

MULTIPLEX ENGINEERS 

MICROWAVE TECHNICIANS 

POWER ENGINEERS 

SPECIFICATION ENGINEERS 

TRAINING SUPERVISORS 


U. S. CITIZENSHIP REQUIRED 


FAMILIES MAY ACCOMPANY) 


Submit detailed resume of schooling 
and experience and definite basic salary 
requirements to: 


P6163 Electronics 
520 N. Michigan Ave., Chicago 11, Il 
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LOCATION: 

HENRY HUDSON HOTEL 

(LT 1-1200) 

358 W. 58th St. (opp. Coliseum) 
TIME: 

10 A.M. to 9 P.M. daily. 











ADV. MILITARY ELECTRONICS 


TO $30,000 
CALIFORNIA 
FEE & RELOC. PAID BY CO. 
1 MANAGER WEAPONS SYSTEMS 
1 MANAGER MARKETING 
Bkord. Digital Data Handling & Display or re- 
lated. To meet this fine co. at the I.R 


write or call collect J. Albert New — 
Mitchell 3-2141. 


Engrs. Place Engrs. 


a Brenten Emp. Agcy. 
786 Broad St. Newark, N. J. 
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electronic 
engineers 


physicists 


March 10, 


SYRACUSE SEMICONDUCTOR FACILITY 


UNDERGOING THREE-FOLD EXPANSION 
p Uj Rl Mj G 1 0 61 Experienced Semiconductor 


Engineers and Scientists Now Being 
Interviewed for Newly Created Positions 
in Research, Development, 


Applications and Fabrication Engineering. 


EXCEEDING THE GROWTH of an industry 
which is doubling in size every three years, 
General Electric’s Semiconductor Products 
Department is beginning a new expansion 
program which will double its professional 
staff during the next two years. 


At the same time, the physical facility will 
be expanded three-fold—providing room for 
an increased scale of manufacturing opera- 
tions, as well as a number of individual labo- 
ratories devoted to advanced device research, 
development and testing. 


Behind the Department’s record of growth 
are a number of significant accomplishments, 
for example: 


@ General Electric was the first to market a commer- 
cially successful tunnel diode. 


@ Dr. Vernon Ozarow, a member of the staff, holds 
patents on multielectrode field controlled germanium 
devices and fabrication methods for PN junctions. He 
is presently working in the area of silicon carbide 
devices and epitaxially grown films. 

@ Dr. Robert N. Hall, G.E. research physicist, devel- 
oped indium-germanium junctions, and the “rate grow- 
ing” process for making grown junction transistors. 


Current activities are concerned with virtu- 
ally every aspect of the semiconductor indus- 
try —many of a highly sophisticated nature. 
Included are development of new materials, 
processes, and techniques; development of in- 
process measurements for diffusion, vacuum 
deposition and photolithographic techniques; 
new encapsulation methods; continued 
advanced studies in transistors, rectifiers, 
tunnel diodes, solar cells, micro-electronic 
components, etc. 


A number of excellent positions are currently 
open at the BS, MS and PhD levels to men 
with 3-10 years of experience. 


To apply, or obtain information on specific 
opportunities related to your background and 
interests, write in confidence to Mr. J. H. 
McKeehan, Dept. 69-WK. 


SEMICONDUCTOR PRODUCTS DEPARTMENT 


GENERAL QQ ELECTRIC 


Electronics Park Syracuse, New York 








A SPECIAL NOTE TO SCIENTISTS AND ENGINEERS INTERESTED IN ENTERING THE SEMICONDUCTOR FIELD 


Almost 75% of the scientists and engineers — currently making important contributions to semiconductor technology 
at General Electric — came from other fields. Opportunities are still open to interested men —for example, 
those with experience in small electronic components such as resistors, miniature relays, capacitors, transducers, etc. 
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This Is 

Our 86 Foot 
Research Vessel 
used for field 
tests at sea! 





ANTI SUBMARINE systems, in addition a good technical knowledge of Accoustic propagation, Transducers, 


and Electronics is required. His duties will involve proposal creation, systems analysis, 


WARFARE SYSTEMS |“! ™*" S"" ""*" 


The Electric Division of DAYSTROM Incorporated, is a proven leader in the field of 
ASW research & development, and possesses many unique research facilities for de- 
ENGINEERS velopment of ASW systems. We are located at Poughkeepsie, N. Y. in a brand new, 
air conditioned laboratory. 125 engineers and scientists are employed in this division. 
B.S. or M.S. E.E. 


Our representatives will be at the 
L.R.E. Show MARCH 20th through MARCH 23rd. 
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THE MAN we seek should have as a prime requisite heavy experience in ASW |p 
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=: For further information and interview consideration, 
‘DAYST ROM 9 INCORP ORATED write in confidence Mr. W. F. Donahue 
iw ELECTRIC DIVISION 229-A Manchester Rd., Poughkeepsie, N.Y. 


aeeeeeeeeereneeeee RE UR OU weROeOeeROeOOeeeeeererr, 
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if you are an ELECTRICAL ENGINEER 


and if you are interested in 
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Circuit Design, Logical Design, Programming, 
Systems Engineering, Field Service Engineering 


COME UP AND SEE US DURING THE 
I.R.E. SHOW AT THE CONTROL DATA 
SUITE HENRY HUDSON HOTEL 


ask at reservation desk for N. R. Berg 


Let us tell you about America’s most talked about company in the electronic computer field. 
Lots of opportunity for growth in true professional environment. 


IF YOU CANNOT make it during the show, send your resume 
for an interview at our plant... to Mr. L. R. Klune 


© CONTROL DATA CORPORATION 


501 PARK AVE., MINNEAPOLIS 15, MINN. FEderal 9-0411 
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GENERAL DYNAMICS | ELECTRONICS 


General Dynamics / Electronics, the 
electronics arm of General Dynamics 
Corporation, comprises the Stromberg- 
Carlson Division in its entirety, plus the 
separable electronics operations of other 
General Dynamics Divisions. It is engaged 
in the research, development and produc- 
tion of electronic products and systems in 
the military, industrial and commercial 
fields. In addition, the research operation 
of General Dynamics / Electronics is 
actively engaged in both pure and 
applied research in many advanced 


electronic techniques. 





A FEW POSITIONS ARE AVAILABLE IN THE FOLLOWING AREAS: 


NUCLEAR REACTOR & PROCESS CONTROLS 
SINGLE SIDEBAND COMMUNICATIONS 
DIGITAL COMMUNICATIONS 
SPACE ELECTRONICS & NAVIGATION 
GROUND SUPPORT EQUIPMENT 
HYDROACOUSTICS 
ELECTROACOUSTICS 
SOLID & PLASMA STATE 
STOCHASTIC PROCESSES 
BASIC DATA COMPONENTS 


With the establishment of a stronger electronics identity for 
General Dynamics Corporation, growth is expected in all areas. 
And greater flexibility will allow General Dynamics/Electronics 
to move rapidly into new and profitable fields. 


® If you are interested in furthering your career in any 
of the areas listed, forward a resume to M. J. Downey. 


Gilli ID 


GENERAL DYNAMICS | ELECTRONICS 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


1451 N. GOODMAN ST. e ROCHESTER 3, NEW YORK 
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NUCLEAR ENGINEERS 


* REACTOR PHYSICISTS »* MECHANICAL and ELECTRICAL ENGINEERS 
* REACTOR OPERATIONS ENGINEERS 


These are not merely jobs but opportunities to work on projects 
years ahead. This Naval Reactors Division, midway between 
New York and Boston, is complete with new buildings, equip- 
ment and advanced facilities providing the finest working 
condition. Excellent nies areas vary me modern urban = join the 
to beautiful rural. Many liberal employee . 
benefits. Write now. rewarding 


e 
industry 
NAVAL REACTORS DIVISION of tomorrow 


COMBUSTION ENGINEERING, INC. 


P.O. BOX 400, WINDSOR, CONN. 
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SOPHISTICATED ENGINEERS 


A New State of the Art 


We have succeeded in the development of an en- 
tirely new concept for the SUCCESSFUL place- 
ment of qualified engineers and scientists. We are 
currently seeking the discriminating engineer and 
scientist who is seriously concerned about his 
career and is contemplating a change of employ- 
ment. If your present nosition is frustrating, lock- 
ing financial reward or if your employer has failed 
to utilize vour full potential why not communicate 
with us at once. We now have in excess of 1509 
rositions in the $10.000.00 to $35.900.00 bracket. 
For confidential consideration submit your resume 
in duplicate to Mr. Richard L. Berry (Member 
1.R.E.). Be sure to indicate vour salary require- 
ments and location preferences if any All search 
fees and expenses paid by our clients. 


See us in suite +2346 at the | BERRY ASSOCIATES INC. 
HENRY HUDSON HOTEL, New York City | 1014-15 Commercial Trust Bldg. 


Philadelphia 2, Penna. 











We would like to discuss our expanding nation- TT 
wide services in . . AT 
WALDORF ASTORIA HOTEL 


SEARCH -CON SU LT] NG PHONE: Eldorado 5-3000 


(for room number) 
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SELLING OPPORTUNITY AVAILABLE 











We welcome inquiries from progressive professionally 


H ; ivi : : Salesmen wanted—Sell the hottest piece of 
oriented individuals and concerns seeking to obtain the transistor equipment direct to the accounts 
maximum personal advancement and organizational you already call on. Two way Walkie Talkie, 

| pocket size radio, weighs only 18 ounces, 

growth ee 8 range up to 5 miles. Speeds communication 
. . | in plant and factory. Priced right, big 

For further information address ee | profit on every sale. Write to: Brian Sales 
Co., 161 West 16th Street, New York City 11. 








Professional Manpower Associates THIS EMPLOYMENT OPPORTUNITIES SEC- 


ss sl | TION offers a quick, effective solution to 

6500 Jericho Turnpike | | your power probl Because its 

} readership is confined to just the type of 

Commack, L. 1. N. ¥. men you need, waste circulation is 
: avoided. 
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ELECTRONIC ENGINEERS 
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/ complete electronic 
systems devised for flight 
eeee-T URN TO REPUBLIC 


Never before have so many advanced electronic sub- solving complex integration problems for the most 

systems and components— many of them specifically sophisticated one-man aircraft in the world today. 

designed for the F-105D and incorporating new tech- You'll enjoy the added advantages of working for a com- 

niques on the frontiers of the state of the art — been pany with broad interests in all aspects of upper atmos- 

brought together in a one-man aircraft. This is because phere and space flight. backed by a new $14,000,000 

Republic’s revolutionary new fighter-bomber is designed Research Center. 

to be almost fully automatic. EE or Physics degree and 5 years experience required 

Integrating these sophisticated, but separately designed, in one or more of the following areas: 

black boxes into one overall, fully compatible electronic ; ; 

system, operating simultaneously with highest reliability a and Side High Speed Tape Recorders 
Antenna and Radome design 

Fire Control Systems Data Link 


Flight Control Systems Navigation — Doppler and 
If you are capable of system thinking, beyond a spe- Infrared Systems Inertial 


cialist’s knowledge of one electronics area, you'll find Digital Computer design Communications 
top utilization of your talents at Republic Aviation, Analog Computer design Servomechanisms 


—calls for broad electronic competence and top abilities 
in system design and development. 


If you visit New York...call Mr. Hickman at CHapel 9-1100 
to arrange a convenient interview 
—or address your written inquiry in fullest confidence to 
Mr. George R. Hickman, Technical Employment Manager 


FEE PUES asaad: AVIATZIaeanr 


Farmingdale, Long Island, New York 
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UMATILLA, FLORIDA 


a | 


t 


Enjoy Abundant Living 
Near Orlando — Daytona Beach — Ocala National Forest 


Electronic, Instrumentation, Automatic Control, Computer 


Tube and Transistor Circuit Design 
Research and Development 


Interviews in principal cities 
Please write to: 


Mr. CARL A. VOSSBERG, President 


THE ELECTRON-MACHINE CORP. 


UMATILLA E> me Seb FLORIDA 


DESIGNERS OF AUTOMATIC CONTROL AND GAGING EQUIPMENT 





ELECTRONICS ENGINEERS 


You are invited to discuss your profes- 

sional goals with our thoroughly com- 

petent staff of electronics-oriented engi- 

neers with broad industrial experience. 
*We are specialists in technical 
placement covering staffing re- 
quirements of the electronics in- 
dustry. 

We will assist in preparing your most 

effective resume at no cost to you. 


SKELLY ASSOCIATES 


(a private emplowment agen u )* 
2004 MORRIS AVE, UNION, NJ 
MUrdock 8-4484 
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PAN AMERICAN 
WORLD AIRWAYS, INC. 


Electronic Environmental Test Facility 
Headquarters in Tucson, Arizona, Heart 
of the Desert Southwest has a continuing 
interest in Electronic Engineers. 


Those with experience in Instrumentation 
Design Systems are invited to send resumes to: 


weer eee 


Box 5894, Tucson, Arizona 4 
4 
: 
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VICKERS INC. 
ELECTRIC PRODUCTS DIVISION 


offers 


CAREER ENGINEERING 
OPPORTUNITIES 


The Electric Products Division of Vickers 
Inc. designs and manufactures electronic 
controls and components to meet industrial 
and military application specifications, re- 
quiring the utmost in performance, relia- 
bility and service life. 


Immediate Openings for 
PROJECT ENGINEERS 
DEVELOPMENT ENGINEERS 
DESIGN ENGINEERS 
SALES ENGINEERS 
APPLICATIONS ENGINEERS 
FIELD SERVICE ENGINEERS 
These openings offer stable engineering 


career opportunities with well established 
engineering organization. 


Send Complete Resume to 


VICKERS, INC. 


ELECTRIC PRODUCTS DIVISION 
1815 LOCUST STREET 
ST. LOUIS 3, MISSOURI 
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MICROWAVE ENGINEERS (2) 


1—Experienced ‘to assume project responsibility 
for development of test instruments and 
components. 


1—Experienced to assume responsibility in 
microwave filter design and construction. 
Top salaries . . . All company benefits 


Call or write Mr. GOEHRKE 


FXR, INC. 


25-26 50 St., Woodside 77, N. Y. 
Ravenswood 1-9000, Ext. 64 
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SERVICES 














OFFICE OF JOSEPH R. PERNICE 
ELECTRONIC and INDUSTRIAL CONSULTANTS 


Specializing in electronics, missiles and aviation 
industries in Europe and United Kingdom; Con- 
sultations on military, professional and commer- 
cial products; Representation of U. S. companies 
on technical, industrial and sales matters and on 
contract negotiations: investigations and recom- 
mendations on manufacturing possibilities, ticens- 
ing, patents, acquisition of plants and financial 
industrial interests; Exploration of research & 
development possibilities; Recommendations on 
maintenance and repair of equipment and field 
engineering projects; Organizing and implementing 
sales promotion programs, market surveys, demon- 
stration and symposiums; Setting up of dealers 
and sales representatives in Europe. 


15 rue de la Faisanderie Paris (16) France 
Phone: POIncare 3274 


PERSONNEL 
MANAGERS 


Looking Fer 
Experienced Engineers .. . 
Technical Personnel? 


Write for a free copy of: 


“HOW TO ATTRACT 
ENGINEERS” 


This file-size booklet is designed for per- 
sonnel people faced with the problem of 
recruiting engineers and technical people. 
The top-flight engineers and technical per- 
sonnel you want are at a premium... 
as this twenty page booklet points out. 
How you can reach and influence these 
men is the story told. 

This booklet describes the McGraw-Hill pub- 
lications best suited to reach the specific 
type of engineer you want . . . how you 
can make contact . . . channel and concen- 
trate your employment advertising to just 
the men with the job qualifications you 
want... helpful hints to consider and pit- 
falls to avoid when you prepare your copy 
and layout for an “Employment Oppor- 
tunity” advertisement .. . 

Write for your free copy fo . 

B. A. Feher 

Classified Advertising Division 

McGraw-Hill Publishing Co., Inc. 

P.O. Box 12, New York 36, New York 
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PH.D. ELECTRONIC ENGINEERS 
Positions available in research and de- 
velopment projects involving 


Nuclear Ramjet Propulsion 
Controlled Fusion 


Industrial Applications of 
Nuclear Explosives 


Nuclear Devices 
Basic Particle Physics 


ELECTRONIC ENGINEERS WITH 

B.S. OR M.S. DEGREES 

Positions available for engineers with 
one or more years’ experience in 


e Transistor Circuit Design 


e Digital Computer Circuit 
Design 


LAWRENCE RADIATION 
LABORATORY 


UNIVERSITY OF CALIFORNIA 


Active in virtually all phases of the 
Atomic Energy Program 


For Information Write 
Mr. G. F. Rankin 
University of California 
Lawrence Radiation Laboratory 
P.O. Box 808 
rsa tt California 

San Francisco Bay Are 
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43 EMPLOYERS 
INTERVIEWING 
ENGINEERS IN N.Y. 

MARCH 20- 25 





LOCATION: 

HENRY HUDSON HOTEL 

(LT 1-1200) 

358 W. 58th St. (opp. Coliseum) 
TIME: 

10 A.M. to 9 P.M. daily. 








Electronics NEW JERSEY 
To $18,000 FEE PAID BY CO 
SPVSR—DIGITAL SYSTEMS 
Direct R & D group on digital computer. Logic 
circuits. Strong modern theoretical electronics 
bkord, plus 5-8 yrs. exp. Write or call collect N. J 
Mr. Albert Mitchell 3-214}. 


Brenten Emp. Agcy. 
786 Broad St. Newark, N. J. 
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SENIOR DIGITAL DATA SYSTEMS 
ENGINEER 
Capable of over-all data acquisition and processing 
systems conception and project management. Career 
cpportunity with growing small company in Con- 
necticut. Salary open. 
P-6277, Electronics 

Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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March 10, 1961 


EMPLOYMENT OPPORTUNITIES 


A New Multi-Million Dollar 
Research Facility Constructed 
by General Electric's 
Advanced Electronics Center 
at Cornell University 


The location of GE's Advanced Electronics Center at Cornell University’s 
Research Park was not a happy accident, but a pre-planned arrangement 
to permit the University and the Company to cooperate together to their 
mutual advantage. Ties are close. Many Cornell faculty members act as 
consulants to GE — GE engineers take courses — some have taught —at 
the University (GE's tuition refund program is a generous one). The 
cultural advantages of a great University —the lectures, the concerts, 
the libraries and galleries are immediately available to GE scientists. 


NEW RESEARCH FACILITY 


The Center is composed of 10 fully equipped laboratories in a recently 
completed million-dollar, air-conditioned building close to the University 
campus. Engineers enjoy the privacy of 2- and 3-man offices. The atmos- 
phere of academic objectivity is appropriate to the work of the Center. 


WIDE RANGE OF PROGRAMS 


Activities at the Center embrace the postulation and development of ad- 
vanced weapon systems and other light military equipment necessary to 
support the tactical and strategic missions of the United States Depart- 
ment of Defense 

Engineers and Scientists with high technical qualifications, and cap- 
able of original approach to problem-solving are invited to look into 
opportunities now open at the Center in the following areas: 


Electronic Warfare « Electronic Countermeasures * Navigation Techniques 
* Microwave Propagation « Air Launched Missiles and Missile Guidance « 
Sonar ¢ Airborne Radar of All Kinds ¢ Bionics * Offensive and Defensive Fire 
Control « Magnetics * Data Processing and Display * Aerial Reconnaissance 
¢ Advanced Weapon Fuzing Techniques * Communications « Information 
Theory * Solid State Physics * Infrared and Ultraviolet Detection and 
Surveillance 


Please write in full confidence to Mr. George Travers, Div 69 WY] 


ADVANCED ELECTRONICS CENTER AT CORNELL UNIVERSITY 


General Electric, Ithaca, New York 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
A Department of the Defense Electronics Division 


GENERAL @@) ELECTRIC 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE 


The advertising rate is $24.75 per 
on other than ao contract basic. 


UNDISPLAYED RATE 


$2.40 a line, minimum 3 lines. 
average words as a line. 


inch for advertising appearing 


To figure advance payment count 5 
Contract rates quoted on request. 


AN ADVERTISING INCH is measured 7% inch vertically on one column, 


3 columns—-30 inches—to a page 
EQUIPMENT WANTED or FOR SALE 
in Displayed Style 


The publisher cannot accept advertising in the Searchlight Section, 
rheostats, 


of resistors, capacitors, 


ADVERTISMENTS acceptable only 


BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT of 10% if full 


payment is made in advance for four con- 


secutive insertions of undisplayed ads (not including proposals.) 


which lists the names of the manufacturers 
and potentiometers, or other names designed to describe such products. 


Send NEW ADS or inquiries to Classified Adv Div. of Electronics P. O. Box 12, N. Y. 36, N. Y. 














BRAND NEW SURPLUS 


TS-15C/AP Fluxmeter 
Lots of 5, $65 00 ea 


Ball Disc Integrator—W. E. KS-8924 
identical to Beckman Model BDI- 1) 


PRD 650B Power Bridge 

PRD 644 Thermistor Mount 
PRD 64 
PRD 504 Heterodyne Frequency Meter 


. .$79.50 ea. 


39.50 
210.00 
62.50 
47.50 
550.00 
129.50 
995.00 
1250.00 


52.50 


5 Thermistor Mount 


Winstow Model 5G-1000 Megohmeter 
AN/UPM-33 Spectrum Analyzer 
AN/UPM-1Ii Range Calibrator 

Phaostron Model 777 VTVM (leather case) 


Homelite Generator output 115 VAC | 
phase 400 cycle 39A—and 28 VDC 17.9A 
1000 RPM Self-excited with control panel 
and 3 groove pulley 165.00 

IMMEDIATE DELIVERY FROM STOCK 

Typical bargains from our regularly issued bulletins 

BULLETINS FREE ON REQUEST 


LECTRONIC 
RESEARCH LABORATORIES, INC 
715-E ARCH STREET © PHILADELPHIA 6, PA. 
PHONES — MArket 7-6771-2-3 





CAPACITORS 


MFD VOLTS PRICE MFD VOLTS 
OK\ 5 10K 
25° 27.5KV 3 20KV 

32.5KN . I5SK\ 
SOK . 1OKY 
s0KV LOK 
OK\ f 1OKY 

2 K\ 59. ] SOOON 
SKN 59.5 15 SOOON 
4000 

ANON 


PRICE 
Special 
125.00 


ise ¢ m 

1? I 
| mfd—25KV—Specially gine 
te listina of 
Hus th elec ni mponent 


MONMOUTH RADIO LABS. 
BOX 5—OAKHURST, N. J. 
CAPITOL 2-012! ART HANKINS, Prop. 


Write mpl apao itors of all types, 


PEP PPP A AL AL AL AL A e™ 
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GLASS TUBING 
PYREX - NONEX - URANIUM 
BULB & CYLINDERS 
WRITE FOR FREE MONTHLY LIST 
HOUDE GLASS COMPANY 
PHONE COLFAX 4-4800 


P.O. Box 206 Keyport, N. J. 





FREE Catalog 


+ OF THE WORLD’S FINEST 
.~ ELECTRONIC GOV'T 
URPLUS BARGAINS 


AM * 


Nocs 
aes 


nya 


Receivers, Transmitters, Micro- 

phones, Meters, Headsets, Amplifiers, 

Generators, Test Equipment, Tele- 
phone Equipment, Motors, Dynamo- 
tors, Power Supplies, Antennas, Cable, 
Transformers, Inverters, Etc.-Etc. 


Address Dept. E 


FAIR RADIO SALES 
2133 ELIDA RD.+ Box 1105+ LIMA, OHIO 
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@ 500 Ma/400 PIV SILICON RECTIFIERS @ 


— 











* Guaranteed First Quality ¢ Individually Boxed 
* Always Available « Immediate Delivery 
Lots of 100. .$.40 each Less Than 50. $.50 each 
Write or Phone For Quantity Prices 
ELECTRA PARTS, Inc. 
135 Liberty St. N.Y¥.C. 6, N.Y. WOrth 2-4473 
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SEARCHLIGHT Equipment Locating Service 


No Cost or Obligation 


This service is aimed at helping you, the reader of “SEARCHLIGHT”, to locate Surplus new and used 


electronic equipment and components not currently advertised. 


(This service is for USER-BUYERS only). 


How to use: Check the dealer ads to see if what you want is not currently advertised. If not, send us the 
specifications of the equipment and/or components wanted on the coupon below, or on your own 


company letterhead to: 


SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o ELECTRONICS—Classified Advertising P.0. Box 12, New York 36, N. Y. 


Your requirements will be brought promptly to the attention of the equipment dealers advertising in 


this section. 


SEARCHLIGHT EQUIPMENT LOCATING SERVICE, 


You will receive replies directly from them. 


c/o Electronics, 


Please help us to locate the following equipment components 


NAME 


STREET 


ZONE 


P. O. Box 12, New York 36, N. Y. 
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a 5 4-1000A.. 24 1 

NEW and AS NEW Persia a'c0| aapto. . oaaa "35 Ania ss sea 

rae 245A 4.75 | 5845 

2498 12.50 5852 

249C 2.00 5854 

250R 

250TH 

252A 

254A 

257A 

% y ‘00 | FG-258A 
Checked Out TEST EQUIPMENT 4 . an | oe 
for your Laboratoryand Radarneeds 00 | FP-265 
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271A 
272A 
274A 
275A 
276A 
283A 
287A 
293A 
HF-300 
3008 
304TH 
304TL 
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Hewlett Pactard Signal Generator 95. \4 

Hewlet Pactard Signal Generator J 7 1C /3822 

Hw ett Packard mM . N 

Hewlett Packard VTVM R CIK/B.. 
00. a 


1B58.... 
Pulse Impedance Bridge, Clegs ¥ | 1B59/R1130B 
— 1B63A 
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Band Signal Generator 
Band Signal Generator 
Band Power Meter 
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Freq. ‘Gallevaner: 400-1000 MCS 
Test Meter 
Meter Voltage Drop 
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S Band Frequency “tea 

S Band Power 

Oscilloscope 

X Band Signal Generator 

Wide Band X-Band Signal Gener- 
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Wide Band X-Band Signal Gener- 
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Wide Band X-Band Signal Gener- 
ator 
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X-Band Spectrum Analyzer 

- Sand Stanse Generator w | Se o 2¢51 
an ignal Generator x | 

Frequency Meter =" ¥ 5 ? oa 


Frequency Meter 
HE Oscill % Power Meter x ‘ ’ P | : i GAKS. 
Battery Tester . | . 5591. 
proauency Meter . 5847 
requency Meter 407A 


Oscilloscope 
gomee Cs Calibrator x. 4 s 408A /6028 
Echo 8 : ‘75 | 409A /6AS6 
Eche so: i Generator % E | OSN7WGTA K 6280. . 
nee nee a 6V6GTY... P 417A /5842 
eer 6xX4W... ‘ 418A 
“00 & ‘ie .00 | 6X5WGT .00 | 420A /5755 
“00 % ee . : 7BP7A.... . 421A '5998 
cAmt-7 395.00 % Reece | Ha ° 422A 
1-7519E Distortion & Noise Analyzer 150.00 a e q | 10KP7 q 429A 
"e. M 7,10, 11, 114, 30, 33, 42 URM 12, 23, 25, a. zy mk 12AT7WA. i GL-434A 
t | 
Wahteenin daclaeneins Model 511A Saepeeeg “ts0-00 4 | ’ : ‘eer E ase. 
Measurement signal generator pee: = 4g | . ° 12GP7 . CK-503AX 
p aorta than «veh Signal Generator 605A : » ‘ ri v2 16F . CK-510AX. 
Radar Pulsers to test Magnetrons . | a. A C16J ak . 575A 
KLYSTRONS & ieee .35 | FG-17.. ; = 
578 
| KU-610 
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S5Y3IWGTB 
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. QK-351.. 40. 
‘ 3C45 10 
5654 /6AK5W F 6AU6WA 
5654 /6AK5W 6SK7WA 
6096 

5656 

5670 : 

5657 A 6AG5WA 

5678 . ew 2 

5686 

5687 ; 85. 00 

5691 ' T2AT7WA 1.75 

5692 J 6X4WA 1.50 

5693 b 75 

5696. ; . 2.50 

5702 i 150.00 

5703 , 15.00 

5718 ‘ 9.00 

5719 ‘ , 9.00 

5721 ' L-. 2a 

5725 , 1.00 . 65.00 

5726 4 . ‘ 4.50 

5727 L \ 37.50 

5749 , ‘ -25. 12.50 

5750 1. 9.50 

5751 ' 3.50 

5763 1. ‘ 1.75 

5768 ‘ J 8.50 

5777 W P 150.00 

5778 ‘ 150.00 

5783 5.00 

5787 1.25 

5796 

5799 /VX-21 

5800 /VX-41. 

5801 /VX-33A. 
VX-32B8 

5803/VX-55 

5814A 

5822A 

5828 

5829 

5836 

5837 

5839 

5840 
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and others 
MAGNETRONS 


Sorensen Power Supplies Selenium Rectifiers 
Furst Power Supplies Various Semiconductors, 
Inverters 

Thermistors 167332 


Sauda 


POOR 
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Non 
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SnNNNSoe 
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2556A 
2561-62 
2361A-62A 
3521 
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5 1.95 
QK358. 250, 00 
5.00 

250.00 

and others 


STANDARD LABORATORY RECEIVERS 


APRA $195.00 APTS $180.00 , 
APR4 (w/5 tuning APS4 228.00 ' 7.50 
) 895.00 APS10 695.00 3X2500A3. 148.00 
180.00 APS23 (t ).. 195.00 

180.00 APS32 a hana 4-65A... 9.50 
180.00 radar 875.00 4-125A.......20.00 
75.00 APS31 PARTS 4-250A.... 27.50 

4-400A 
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ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 


ruoe ron WeSECIR am om comet te 


582 BROADWAY, ontepang semn processed 
NEW YORK 12, N. Y. 
/ YORK 12 N. ¥. ELK GROVE, CALIFORNIA 
SUPPLIERS OF ELECTRON TUBES SINCE 1932 
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General Purpose 


10 for $3.25, 100 for $27. 1000 for $230 
CAPACITOR INPUT DERATE 20° 


SPECIAL! TRANSISTORS & DIODES! !! 
Factory Rech de pe winch fo s.a Migr! 


2N441 PNP_PWR 6 r$ii 100 $140 
2N442 2N277 $2 3 6f Si7 100 $2 so 
ii 


Yu ol 


2N123 PNP 45c¢ ea 12 for $5. 1007 $37 
2N292 NPN 45c¢ ea., 12 for $5. 100 for $37 
2N293 NPN 45¢c e2 12 for $5. 300 for $37 
2N223 PNP BOc « 12 for $9. 100 for S65 
2N597 PNP $1.90 ez 6 for $10 
2N598 PNP $1.90 ca., 6 for $1C€ 
2N599 PNP $3.50 ea.. 3 for $10 


2N670 PNP 300 MW 95c «¢ 8 for $S. 100 for $48 
2N671 PNP 1W $1.15 ea 5 for $4. 100 fo 9 


GENERAL PURPOSE PNP COMPUTER GRADE 
s ypls Os ator c Servo 





3 r 
KIT TRANSISTOR PNP 39 e2 3 for 


TOP HAT SILICON DIODE EXPFRIMENTERS KIT 
USE AS STABISTORS. ZENFR DIODES & METER 
PROTECTION DIODES CLIPPER & RECTIFIER 
DIODES! A $10 VALUE. & for $1 100 for $10 


Qty Discounts to Volume Buyers 
$10 or more this item we pay P.P. U.S.A.) 
SUNTAB SELENIUM PHOTOCELL 
— 2BP 75Ua 34x5% 40 
11 for $ 





1SAP sou 134 
$1.45. 4 for $S 


2@@ 


N 


4 for $5 


300Ma ©72 12for$8 100 $e9 50Ma 
i $10, 100for$8s 


*® NEW “TEKSEL’ SELENIUM RECTIFIERS 
AMP 1BVAC 36VAC 72VAC 


1AMP $ 1.30 $ 200 $ 490 § 6.50 


2amP 2.15 3.00 6.25 12.30 
3AMP 2.90 4.0 86 16.75 
6AMP 4.15 8.00 1875 36.15 Me, 
10AMP 6.10 12.1 26.36 48.90 


Write for Complete Rectifier Catalog 


OUR 1st VE 


TOP 
“TAB” SILICON 750MA* DIODES ,,,7; 
400 Piv at 300 MA TS-263A X-band for field test set 


Portable—Frequency meter aw 


— S-band portable frequency 


Special 20 for $7 
2 for $1 - 7 
Factory Tested Guaranteed! 
rms / piv rms piv rms piv 
17/258 35 s0 Jo. 100 140 200 
14¢ 19¢ 29¢ 34¢ 
rms / piv rms piv rms 5 rm 
210 300 280 400 350 S00 420 600 
43¢ SS 70¢ $1 
rms / piv rms r piv * "ems piv 
490 700 560 Boo 630 9300 700 1000 
$1.25 $1 $1.70 $2.00 
Low Priced *T200 Silicon Diodes rated 380 
piv 266rms 200 MA 100 C 36c eact 


purpose; Accuracy: + 0.5 mc 








TS263A SPECIAL SALE! 





Extremely versatile 295.| 75 VARICK ST., 


CAnal 6-7455 
COMPRADIO, N. Y. 


RADAR SETS AND MODULATORS 





power meter Range 





3400 mes. conveniently small--22|AN/APS-3 -A 3CM RADAR brand | 1 KVA-M/G 28 V dc. to 115V 1é 
95.|new, complete, with cables, acces- with filter, Hermoswitch, etc. 29. 
TS-35 X-band gna generator orie Uses 725A n as 
nly 295. 
era! purpose test set, measures | an /APS-4 Also a lightweight 3cm 
av. power, etc. 8700-9500 | airborne radar irene hae Supplied INCH SEARCHLICHTS 
Weighs 28 Ibs. Supplied with | Complete with accessories & m/g 315 can be eo in 2 planes to 
‘ nage 95, |RT-181/APG-30 Compact light freg. | $c@” full hemisphere. Useful 
horn and cables convathar sintt ol mes radar for exp’tal projects, radio as 
TS-36 X-band meter, 8700-|Complete with tubes m/g. Exc tronomy, etc. Manual control, 
9500 mcs, small, portable, sup-| condition 135. or 115V dc. motor can_be 
eae e ~ 4 -ay.. All 3 items above include free m/g | changed Bargain at 345. 
im au norn and cabdie 20 VV 
28 V de to 115/1/800 


Weighs 8 Ibs 95. RT.234/APQ-41 
TS-488 ECHO BOX Cavity tuned Xmtr. complete incl 
8990-9610 mcs. Portable, general fron, all tubes. Exc. 


isk for ¢ u TSE-61 isk f Catal 


ik e@ WH IRE PREPARED TO TEST AND DO GUARANTEE ANYTHING WE SELL 


COMPASS 
ELECTRONICS SUPPLY | 2KVA output @ 115V, 1 M/G 


a division of 


tooth generator, thermistor bridge,| COMPASS COMMUNICATIONS CORP. | motor 295. 


CABLE: 39 


Radar receiver 
4)50 magne 
condition 195. Freq. range 2-18.1 mcs Pt. to Pt 


TS-74/UPM—DUMMY LOAD S-BAND 2d air-ground comn‘n. xtal con- 
69. 
RE-61 3/50-60 supply. 









400 CYCLE POWER SUPPLIES 
| supplied with 115 or 220V 1 
13, N. Y. |4KVA—GENERATOR 115V 1¢ @ 


amps; with multiple pulley 
drive, v-belts and steel shpg. case 
170 














COLLINS 231D 3KW XMTR 


trol. CW, MCW & Voice Uses 230 


und communications equipment in stock 








Pp A det. or High Current 
Sw Approx 40v 

GP 3c tts 6Sc e: 10 for $S 
100 for $39 

GP10C rated one watt c90ca.. 6for$S, 100 $63 


2N155 $1.39 2N176 $1 80 2N177 $1 2N178 


MIT MODEL 9 PULSER 
1 MEGAWATT-HARD TUBE 


Output pulse power 25KV at 40 amp. Max duty 
ratio: .002. Uses 6C2! pulse tube. Pulse duration 


25 to 2 microsec. Input 115 volts 60 cycle AC 


Includes power supply in separate cabinet and 
driver. Fully guaranteed as new condition. Full 
Desc. MIT. Rad. Lab. series ‘‘Pulse Generators 
Vol. 5 pg. 152. 


MIT MODEL 3 PULSER 


Output: i44kw (12kv at 12 amp). Duty ratio: .00! 


max. Pulse duration: .5, | and 2 micro sec. Input: 
115v 400 to 2000 cps and 24vdc. $325 ea. Full desc. 
Vol. 5 MIT Rad. Lab. series pg. 140. 





AN/AAS-6 Setar Onectinn ston 





$4 
SAP > Dia SBP Sq&Rect 
270Va. cS5S 12fors6 
ia 


10B8P 350Ua 1-11 16” Rect 


8 ae mo 1p tor? 
10CP 750Ua 1 Bx13% 


This Item Shipped Postpaid reat $10 Up 
NEW Selenium Radio & TV Rectifiers! GTD 


SUVS) UHR FIFTH AVE. 
INSTRUMENT CO. 


100Ma c45 i2forss 100 $39 150MacS5 
12fors6, 100 $49: 250Ma c65 1lfe $7 100 $57 
c89 





FULL WAVE BRIDGE RECTIF‘EFS bp 


144VA b 
« 
CONT. 14VDC 28VDC 56VD lisvoc bey ye 


AN/TPS-1D RADAR 
500 KW. 1220-1350 MCS. 160 nautical mile search 
range P.P.1. and A Scopes. MTI. Thyratron Mod 
5326 Magnetron. Like new. Complete system incl 
Spare parts and gas generator field supply 






550 


NEW YORK 
JUDSON 
6-4691 
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TS117/AP FREQUENCY METER 


cm, 2400 to 3400 mes calibrated Wavemeter 
with crystal mount and resonance meter. Mfg. 
Sperry. New. $149.50 each. 












CARCINOTRON 


Type CM 706A Freq. 3000 to 4000 mcs. 
CW output 200 watts mim. Factory New. 
















GET IT from GOODHEART! 








A 


SSS 








New 24-28VDC Relay Supplies Cased Filtered 
Ready to Work—115VAC /50 to 600 cys. input 
I2ZVER 12-16V0C 2Amops Fritered & CSD $9.90 


Bi2VGR 12-16VDC 4Aame Fiiterea & CSD 18.00 
B24VAR 24-28VDC 1Amp Filtere & cso 10.00 
B24VER 24-28VDC 2Ame Filte & cso 14.75 
B24VJIR 24-2aV0C 6” Filtere & cso 27.00 


‘TAB’ SILICON POWER DIODE STUDS.* 
OPERATION UP TO 125° C CASE TEMP 


oc 17 SRms 35R 7OR 105Rms 


AMP 25P) SOF 100P iv 1S50Piv 
1.5 20 q 45 s5 
2 30 45 60 80 
6 95 1 3¢ 1.90 2.40 
12 1.30 2.0¢ 260 3.15 
18 1.75 2.45 3.10 3.70 
3S 1.95 2.75 3.90 4.9 
70 4.45 6.00 845 10.75 

240 5.90 45 12 60 15.75 
oc 140R 210R 2RORMs SORMms 

AMP 200P 300P ri 500P 
1 s 1.00 1.35 
2 1.00 1.35 1€ 1.95 
6 3.00 400 6.90 oo 
12 4.90 7.75 11.00 1475 
i8 5.60 7.9 FOR QUANTITY 
35 6.90 830 Ex t&U r ® € 
70 11.45 16.75 ‘ 

240 20.00 33.45 , 


LOW PRICES TO VOLUME BUYERS 
* Derate 20% for battery or capacitive toad or D.C 


VACDAC’’® SILICON TUBE REPLACEMENTS 
WITH BUILT IN RF SURGE & 





TYPE VRMS/PIV AMPS PRI 

ST $ 

ST S16 ( 

ST S $15. 

ST 2 s 00 
TERMS Money Back Guarantees 

66 99 Our 17th year $2 order 

F.O.B. N.Y¥.C. Add st charg 
or for c.0.D 25% De Prices 
shown ct to ¢ 

111-EE LIBERTY ST... N. ms 6. nN. Y. 

d 25¢ ( 


0.1% SORENSEN Line Voltage Reguletor 
25000S Brand new 

low surplus price aise 
95-130 Vv 1 ph with 
taps for 50 or 6O cy. Use 
for any power up to 5000 
watts Output adjustable 
110-120 V and holds to 


or to -0.25% if line fre- 
quency drifts 5%. Regu 
lates against line changes 
of 95-130V and ayainst 
load changes from 0 to 5 
KVA. Maximum harmonics 


less than ° Recovery 
time 0.15 seconds tupu 
© the control section ar 
be moved to the pont 
where you will use the 
power, thus compe nsat 

for tine drop tr ac 

. et 28 h, 22 wd is dp Net wt 190 Ibs 





‘roup. Sorensen catalog net price 1s $695 Oo 
fess spares. Our price, WITH SPARES $349. 50 


0.1% at line frequency 








ibs FOB Utica, N. Y. tn oe factory 
> for export including SP PARTS 





Write us stating your specific needs in Line Volt 
age Regulators, Receivers, Signal Generators. Tran 

itters Tuning-Fork Frequency Stand Graphic 
Recorders, etc a at low surplus pri« a cert 
fied and guaranteed unconditionally 








R. E. GOODHEART CO. 


P. O. Box 1220-E Beverly Hills, Calif 
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PHONE RECTOR 2.6245 
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lab grade TEST EQUIPMENT for sale 


standard brands—military surplus 
(new or professionally reconditioned 
experienced problem solvers and budget- 
cutters 


ENGINEERING ASSOCIATES 
434 Patterson Road Dayton 19, Ohio 
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. 





* 50,000 6SH7 tubes 
Brand New and boxed $.07 each 
* 30,000 7C4_ tubes 
Brand New and boxed $.03 each 
Buy any or all. Minimum order . 1,000 pieces 
7193 954 30 Special 843 
865 2C34 VR65 39/44 
HY6I5 864 1630 316A 


The above tubes are available in production runs 





2C40 LIGHTHOUSE CAVITY 


ae APWIIA transmitter cavity for 2C40. Con 


S band coverage at max. power. Temperature 


com pens sated. New $77.50 ea 


AUTOMATIC TRACKING RADAR 
SCR 584 is in like new condition, ready to go, and 
in stock for immediate delivery. Fully Desc. MIT 
Rad. 


Lab. Series. Vol. 1, pp. 207-210, 238, 284. 


ANTENNA PEDESTAL 
SCR 584—MP 61B 


Full azimuth and elevation sweeps. 360 degrees in 
azimuth. 210 degrees in elevation. Accurate to | 


or better over system. Complete for full track- 


ing response. Angle acceleration rate: AZ. 9 de- 
arees per second squared EL.4 degrees per second 
squared. Angle slewing rate: AZ 20 degrees per 


EL. 10 degrees per sec. Angle tracking rate: 


10 degrees per sec. Quantity in stock for immediate 
shipment. 

Complete description in McGraw-Hill Radiation 
Laboratory Series, Volume |, page 284 and page 


and Volume 26, page 233. 


CIRCLE 610 ON READER SERVICE CARD 


ASS SS SS SSS SS SSNS SSN NSS SN 
* RCA GEIGER COUNTER—Model WFIGA. 50 


pieces Brand New in original RCA cartons 
List price $750.00. Complete with all accessories 

can be bought at the right price . by the 
right person 


RCA GEIGER COUNTER—Model WFIOA. 100 
pieces ‘ Brand New in original RCA cartons 
List price $149.95. Complete with book, phones.3 
carrying strap etc. Special deal to the right} 
buyer 





TUBE SPECIAL 








ours 


SSS SASSSSTESEEEESEEEDEE DES DDO SS») 


% 


AY Hit 


= Thy ELECTROMATIC EQUIPMENT 


1,000,000 feet of =14 outside building wire or 
2,000 foot spools . No reasonable offer rejected 
for all or part 


. as fast as we sell you 


SKKKKAKSKENETRETRERA SENSES NESTS 


will buy your surplus 


56 WARREN ST 
NEW YORK 7, N. Y 
COrtlandt 7-2420 


MANUEL KLEIN 


INDUSTRIES INC. 


LSLSKLANAALALALLALSVVVVH VW S 


CIRCLE 613 ON READER SERVICE CARD 
> WANTED 


if you have electronic sur- 

plus or termination inven- 

tories to sell . . . call or 
—— write 


334 CANAL STREET. N.Y. 13, N.Y. 
WaAlker 5-2073 


CIRCLE 614 ON READER SERVICE CARD 


electronics 








SEARCHLIGHT SECTION 


SAVE TIME and EXPENSE 
on PURCHASING RELAYS 


can deliver... : IMMEDIATE DELIVERY 
_ | DELIVERY 5 \, WITHIN 
Imp / ze Off Shelf Items K Gee | Ge 72 HOU RS 


CONTACTORS 


Items requiring assembly 
SOLENOIDS 


and/or adjustment 


’ AN TYPES = 
endix CHOPPERS in 20,000 SENSITROLS 


porate DIFFERENT TYPES prior 


CRYSTAL CAN 
SUB-MINIATURE — MAKES 4am TELEPHONE TYPES 
annon FREQUENCY RESONANT es. MINIATURE TYPES 
POWER TYPES he S PLATE CIRCUIT TYPES 


HERMETICALLY , ff ZA POLARIZED TYPES 
CONNECTORS SEALED TYPES OVERLOAD 
FITTINGS & CLAMPS IMPULSE TYPES 


HIGH VOLTAGE TYPES 
We stock more than 5,000,000 MS/AN CON- MERCURY WETTED 
NECTORS . . . of 50,000 variations! CONTACT TYPES wepece sive 


ese i ei MINOR SWITCHES 
_ These include ide neinain WE DELIVER RELAYS 


vase ., me 3 NOT PROMISES PRODUCTION 
K—FW 126 G SEND FOR CATALOG E QUANTITIES IN STOCK 


U-79-U 

In PRODUCTION QUANTITIES . . . 

BELOW “O.E.M.” _PRIC ; e 
IMMEDIATE “OFF-THE-SHELF” DELIVERY! 


cS FREE — for latest woanes a 
= eee anc list price chart Ba aA LZ ay: | 
WILGREEN INDUSTRIES, Inc. : RELAY CORP. 
100 Warren Street, New York 7, N. Y 


diosa e aggl nd ln 42 WHITE ST., NEW YORK 13, N.Y. * WAlker 5-9257 

















CIRCLE 615 ON READER SERVICE CARD CIRCLE 618 ON READER SERVICE CARD 


se 14 VOLT-DC POWER SUPPLY > IF YOU BUY COMPONENTS ws 


@ BRAND NEW |. IN Send for FREE 24 page Catalog 


ORIGINAL CASES® ~ 
INP Items are fully described and pictured. You see what you buy 
. and we stock what you see! 





UT: 
115 Volts-60 Cycles 
OUTPUT ‘ Plan to visit us during the 1.R.E. Show (Mar. 20-23). Only 4 stops from the 
14 Volts @ 2 Amps Coliseum on the IRT-7th Ave. Subway 
Quality Components . 


Filtered and BE. 
Completely Housed Immediate ‘‘off-the-shelf’’ delivery . . . Extensive ‘‘on-the-shelf’’ inventory & 
Priced — j 


TP eae, 

— » 
ia “a a 

* CAPACITOR * SWITCHES 2 F 

¢ OLL FILLED» MICA # PAPER ¢ TOGGLE ¢ ST ¢ PUSIT ¢ ROTARY “edey = * 

. POTENTIOMETER ¢ CONNECTORS 


- 
e TYPE J & JJ ¥ = e=% 
¢ RESISTORS 
¢ ALL BRANDS * SILVER CERAMIC ¢ MIC 44 


* PLUGS & JACKS * FRONT PANAL COMPONENTS Specializing in : 
e JAN & COMMERCIAL « We Buy Excess Inventories « ee Electronics 
WRITE NOW TO ee Soe 


ADVANCE ELECTRONICS DERF RADIO CO. 17 Hudson St., N. Y. 13, N. Y. Walker 5-2366 


6 West B’'Way. « New York 7, N.Y. © REctor 2-0270 i 


CIRCLE 616 ON READER SERVICE CARI CIRCLE 619 ON READER SERVICE CARD 


TOP HAT | @ BROADBAND RELIABLE MICROWAVES @ | 


F.OB—N.Y. $1495 
Complete 14 


%& STEPPING RELAYS + 


Resertable 12 VDC coils, 3 
deck, 10 pos. w/add. IA & 
1B contact at $g%5 


reset position 


PBeseaeessssesssasaae 
=e 22 SBER SEER EERE EEE 














L Band: $300.00 X Band: $ 459.00 
SILICON RECTIFIERS 5 


S Band: \ Ku Band: 
FROM 250 MA TO 6-12-18 & 35 AMP 
acai DIRECT rs f N 
L immediate Belivery. All tyeco C Band: ‘ K Band: 
750 MA. RECTIFIERS GUAR. 6 : 
Input Working Range RMS/ACV Res. or Cap, Xb Band: - Ka Band: 
Piv RMS Piv/ RMS Piv/RMS Piv RMS 
50/35 100/70 200/140 300/210 
oy mans pin veane ae cms si reuaT These are representative selections . . . thousands more in stock . . . plus the regular 
400 280 500 350 600/420 700/490 POWER & INDUSTRIAL types. All material FOB-NYC, subject to prior sale and price 
ea ea ea e 


oiv/aue eiv ame iv aee ou ae change. 24-hour telephones: COrtlandt 7-4245. 
800 560 900/630 1000/700 1100/700 


=a 1.15 ea 1.55 ea 1.75 ea PAGE ELECTRONICS 136 Liberty Street, NYC 6, NY 


igned for Bridge or C.T. up to 750ma D.C 
speciats All Pu gen Rect fier or 4 piv @ 250ma 
$.35 25 for $7.5 


| ELL ERLE LE EEL LL ELE DOE LIER, LO BELEN ELE AED EEE LELMELEE NALA. LEB ESI 
prsvateuroas~Oen~ExPOnTens CIRCLE 620 ON READER SERVICE CARD 
WRITE QTY PRICES 


SPECIALS: 100 Diferent res. Ren. aW.1W-2W BLOWERS — FANS — MOTORS — AIR COMPRESSORS 

E56 ASST kaSie HV Wako puanone $1.00 an VACUUM PUMPS—TURBO BLOWERS 

rae Material Guaranteed $2.00 min. order Orders {| = LARGE VARIETY IN STOCK 

nae NYC. ‘son Booed a oe Shpg y 3 @ Send For Air Equipment Bargain went Es 
wane EIST, CO. gg) ELECTRIC TRADING CO, ¥-212):i31, we 


nal 6- 0575 
NYC 7, NY 87-89 Chambers St WO 2-5727 (We Buy Surplus Send Us Your Offering) 


CIRCLE 617 ON READER SERVICE CARI CIRCLE 621 ON READER SERVICE CARD 
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SEARCHLIGHT SECTION 


400 CYCLE PORTABLE ELECTRIC GENERATOR SETS 


Completely self-con- 
tained portable power 
units for operating or 
field testing 400 cycle 
aircraft electronic and 
electrical equipment. 


6.3 KVA. 5 KW, Model PU- 
104/U, single or three phase, 
120/208 volts, 400 cycles. Per- 
manent magnet alternator, 
made by Motoresearch Co. 
Hercules model ZXB, four cylin- 
der liquid cooled engine. Direct 
coupled to generator. Operating 
speed 1714 RPM. Crank start, 
magneto ignition. Noise sup- 
pressed. Instrument panel 
equipped with A.C. voltmeter, 
ammeter, frequency meter, 
switches and controls. Dimen- 
sions: 22” wide, 37” long, 31” 
high. Shipping weight 560 Ibs. 
FOB Chicago. GOVT. SURPLUS 
—New Condition. No. AS910 


12.5 KW, single phase or three 
phase, 400 cycle, 28 pole, 1714 
RPM. Delta Connection: 120 
volts, 3 wire, 3 phase, 12.5 KW, 
75 amps., or 120 volts, 2 wire, 
10 KW. 104 amps. per leg. 1 
phase. Wye connection: 120/208 
volts, 4 wire, 3 phase, 43 amps. 
per leg. Gasoline driven, Willys 
Jeep Engine, O’Keefe Merritt 
type PM-15 Alternator. Shipping 
weight 1220 lbs. FOB Chicago. 
Used — serviceable condition. 
No. AS911 Our price. $645.00 


37.5 KVA, 30 KW @0.8 PF, 120/ 
208 or 240/416 volts. 3 phase, 
400 cycle, 4 wire, 1714 RPM. 
Hercules Electric Machine & 


Delco Alternator direct coupled 
to Continental gasoline engine, 
type M 330. Radiator cooled, 
skid mounted, 24 volt battery 
start, housed, with pre-heater 
for cold weather starting. Com- 
plete control panel has full en- 
gine and generator instruments, 
circuit breaker, voltage regula- 
tor, etc. Dimensions: 95” long, 
32” wide, 60” high. Shipping 
weight 3500 lbs. FOB Chicago. 
Used — serviceable condition. 


No. AS912 Our price$] 845-90 


Write today for new 1961 
CATALOG of equipment bar- 
gains. Tremen- 
dous savings on 


hundreds of 





Our Price 


Equipment Co., Model 30-W-400. items. FREE. 


GROBAN SUPPLY COMPANY 


1139 S. WABASH AVE., DEPT. AS-3, CHICAGO 5, ILLINOIS WEbster 9-3793 


CIRCLE 622 ON READER SERVICE CARD 
lela encore cies eesti tec tedsaaaalaliatilaltalailaialiaaiaiaaaiaiiaia: 


I.R.E. SHOW 
VISITORS 


We have rolled out the Welcome Mat for YOU! Visit us at our premises while you’re in town 
the week of the |.R.E. SHOW March 20-23 . . . and see the largest diversified stock of 
unused TUBES and SPECIALIZED ELECTRONICS COMPONENTS and EQUIPMENT in the country 














Large stock of 400 cycle generators, variable fre- 
quency, variable voltage, and control panels, also 
large stock of rectifiers, any voltage, any current. 
Dept. A—Builders of special testing equipment. 
All types of instruments and meters repaired. Write 
for catalogs. 


RELIABLE ELECTRIC MOTOR REPAIR CO., 
INC. 


OOOOOOOO 





19-21 California Ave. Paterson, N. J. 


CIRCLE 626 ON READER SERVICE CARD 








© RESISTORS ¢ CB-EB-GB-HB « RESISTORS « 


We stock most American brands from ‘, to 5 watts 
—composition-carbon, deposited-film and _ wire 
wound. All styles from 0.1 ohms to 60 megohms 
with tolerances from 0.05% up to 1%-2%-5%-10%. 


e SEND FOR ILLUSTRATED CATALOG e 


AMACC 113 CHAMBERS ST. N.Y. 7, N.Y. 


PHONE (24 HOURS) WOrth 4-8044 
CIRCLE 627 ON READER SERVICE CARD 


An 
Investment 


Productive advertising is 
an INVESTMENT rather 
than an EXPENDITURE. 


“Searchlight” advertisers 
almost invariably report 
prompt and _ satisfactory 
results. 

BE CONVINCED — send 


us your advertisement 


TODAY. 


Directions from the ¢ 
BMT Bway Local D 
IRT Ler. Le 


‘olise 
Barry's Hours the WEEK of the IRE SHOW ee 


Monday-Friday . a.! 


Saturd 
sturda 


Subway montown to Prince St 
6 p.m Subway i Downtown to Spring 
to 4 p.m Bus: Downt n Broadway =6 to Spring St 
Car 4 Blocks North Uptown of Canal St 


. be sure to send for your copy of the 


Walker 5-7000 1961* ““GREENSHEET” 
TWX: NY1-3731 
ma rene OL UIIUS 


* Barry's complete catalog 
CORPORATION 


Write: Dept. 18-E 
512 Broadway, New York 12, N. Y. 
SHSSSSSSSSSSSSSSSSSSSHSSSSSSHSSSSSSSSSSSOSHSHSSSSOSSOSOOOOSD 
CIRCLE 623 ON READER SERVICE CARD 


AC SWITCHBOARD METERS GE 8AB 18 Au-Brand 


1'2" sq. flush mtg. 1% accuracy. 60-400 cy. 270 QUALITY RESISTORS 


deg. standard white scale. Latest model 
0-25 amperes AC . $15.95 
gt +> we-* gamete Complete Inventory in Stock 
Immediate Delivery 
1/10w, 1/4w, 1/2w, Iw, 2w, 5% —10% 


St 


10 a.m 





If you can’t visit us . . 
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0-5 amperes AC 
0-150 volts Ac 
250 volts Ac 


- -$19.95 
$24.95 
$25.95 
FRAHM FREQUENCY METER MODEL 4997 
” rd. flush bakelite 380-420 cycles 100-150 volts, 

9 vibrating reeds 

DC MICRO AMMETERS 
round flush bakelite standard white scales 

Triplett 0- 50 micro amps de. .$ 4.50 

Roller Smith or Hoyt 0- 50 micro amps dc. .$ 3.95 

AC METERS 

round flush bakelite Westinghouse 6-150 volts 

$3.95 


9.95 


31” 
DIGITAL READOUT Electro Instruments, 
Inc. 3 digit model =2003-M-28. Numerals 

VQ” hi $24.95 
Computer PATCH CORD co-axial. 9”-14"-19" 

27” tengths Milgo Electronics =1001 
15AB 100 cords (25 of each length) 
Quantity discounts available. All mdse 
pay shipping chgs. on prepaid orders. 


LEO SAGAL CO. 
860 GLENMONT AVE. 
Los Angeles 24, California 


CIRCLE 624 ON READER SERVICE CARD 


Address 
Classified Advertising Division 


ELECTRONICS 


P. O. BOX 12 
NEW YORK 36, NEW YORK 


@ Write for Illustrated Catalog and Prices @ 


SYMPHONY ELECTRONICS 


West Coast Div. East Coast Div. 
1611 Cordova St. 87-89 Chambers St. 
Los Angeles 7, Calif. New York 7, N. Y. 
RE 4-1173 WO 2-5729 


CIRCLE 625 ON READER SERVICE CARD ' 


$25.00 
new. We 
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INDEX TO ADVERTISERS 





BUILDING 
BLOCKS 

OF 

MORE 
EFFECTIVE — 





Audited Paid Circulation 





® 
‘ 
2 


COMMUNICATION 


AC Electronics 
AMP 
APM Corpor Standard Cor} 
Ace Electr« Technical 
Ad-Yu Electr« sab., 2 annon Electric Co 


Aercon ’ Zee ‘arbor 


ee 564% ‘BS Electronics 


Incorporated er » ETC ‘ain & Company 
I I 


ation , ; 2 ‘alibration 


california Industr 


undum Company The 


Aeronautical Communications Electronic & 


Equipment, Inc Inc 


ron Electronic Corp 





Machine & Fe 


é yundr 
imfield Div 


MULTIPLEXING 


TRANSFORMERS by 
COLUMBUS PROCESS COMPANY 


Transistorized multiplexing 

audio frequency wide band 

transformers with these exclusive 

Columbus features 

e Encapsulated in thermo 
setting plastic assuring 
permanence and immunity to 
environmental conditions 
Precise control of the design 


, Germeshau parameters 
Behlmar . . 
i , rical Industries Solid-state applications reduce 


| ‘ system sizes by 50% 


Bendix Cory 
lectro-Air Corp. 


Bendix Pac 
Scintilla Div 


hire Count 
-velopment 


Bodnar Produ 
Boonshaft and 


Radio 


Custom design reduces “stock” 
transformer costs as much 

as 35% 

Conforms to Mil-T-27A 
Grade 5 Class R 


ectro Motive Mfg. Co., Ir 


tlectronic Chemical Corp 


Commis 


WRITE TODAY FOR DETAILS 


3oonton 
Bo Equipment 


1p 


Amphenol-Borg Inc. 


Mfg. & Electror 


For Representative Nearest You Write: 


3ourns Laboratory, In } Espey 


ze Corp. Inc terline-Angus Instrument 


Bristol The Eyelet Tool Co 


British 


Company, 
Industries Corporation 
Bruno-New York Industries 


*Brush Instruments, Div. of 


COLUMBUS 


Corp 


Clevite * See Advertisement in the July 20, 1960 issue 


Corp. ‘ 


*Bussmann Mfg. Co 


March 10, 1961 


of Electronics Buyers’ Guide for complete line of 


products or services 


CIRCLE 


PROCESS COMPANY, INC. 
COLUMBUS, INDIANA 
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ELECTROMAGNETIC 
COMPATIBILITY 
ANALYSIS 





Here is your opportunity 
for professional growth ina 
challenging and extremely 
interesting field, as a mem- 
ber of an outstanding and 
stimulating scientific team 
Armour Research Founda- 
tion, specialist in electronic 
interference evaluation, is 
now expanding its facilities 
and staff requirements in 
the area of Electromag- 
netic Compatibility Anal 
vsis. We are looking for 
qualified electronic engi- 
neers at all levels (B.S 
through Ph.D.) for research 
and applied studies con 
cerned with system anal- 
vsis and performance 
prediction Immediate 
openings are available at 
either our Chicago or 
Washington, D. C. area 
facilities for individuals 
with experience in one or 
more of the following 
fields 


RADAR 
MICROWAVES 
ANTENNAS 
COMMUNICATION 
PROPAGATION 
CIRCUIT ANALYSIS 
MEASUREMENT AND ANALYSIS 
TACTICAL EVALUATION 


In addition to to the cited 
professional status, staff 
members receive attrac- 
tive salaries, up to four 
weeks vacation, generous 
insurance and _ retirement 
benefits, and tuition paid 
graduate study. If vou are 
interested in one of these 
professional opportunities, 
please reply in confidence 


to Mr. R. B. Martin 


ARMOUR 
RESEARCH 
FOUNDATION 


OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER, CHICAGO 16, ILL. 








FXR Ine. 
Fansteel Metallurgical Corp 
Federal Screw Products, 


*Freed Transformer Co., 


*GB Components, Inc 
Gardner-Denver Company “ 

233, 235, 237, 
Garlock Electronic Products. 
Garrett Corporation 


*General Electric Co. 
Apparatus Sales Dept.. 


*General Findings & Supply Corp 
*General Instrument Corp... 
*General Magnetics, 

General Time Corp 
*Grayhill, Inc. 

Gremar Mfg. Co. 


Gudebrod Bros. Silk Co., 


*Handy & Harman 
Hathaway Denver 
Hayes, Inc., C. I 
Helipot Div. of Beckman Inst. Inc 


*Hewlett-Packard Company 
Inside Front Cover 


Hexacon Electric Co . ‘ : 261 
Hill Electronics, Inc 

Hitachi, Ltd. 

Hoffman Electronics Corp 

Holt Instrument Laboratories. 

Hoyt Electrical Instruments. 

Hughes Aircraft Co 


Hunt Company, Phillip 


I-T-E Circuit Breaker Co 
Imtra Corp. 
Indiana General Corp 


Industrial Development Laboratories, 
ne. 


‘Industrial Electronic Engineers, Inc. 


Ingersoll Products, Div. of Borg- 
Warner Corp. 


Institute of Radio Engineers 259, 
Interelectronics Corp. 

International Instruments, Inc 
International Resistance Co... 
*International Telephone and Tele- 


graph Corp. 
ITT Components Div. 


*Jerrold Electronics Corp 


*Jones, Howard B., Division of 
Cinch Mfg. Co. 


Kay Electric Co 

Keithley Instruments, Inc 

Kester Solder Co 

Kewaunee Scientific Equipment 

Kingsley Machine Co 

Kintel, A Division of Cohu 
Electronics Inc. ee 

Krohn-Hite Corp. 


Kyoritsu Electrical Instruments 
Works, Ltd. 


*See Advertisement in the July 20, 1960 issue 
of Electronics Buyers’ Guide for complete line of 
products or services. 
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Superiority of design, man- 
ufacture and performance 
are never an accident. 
Quality must be planned! 


When you next specify 
Coaxial Connectors, 
specify... 


Automatic 


METAL PRODUCTS CORPORATION 
323 Berry St., B’klyn 11, N.Y. © EVergreen 8-6057 





Booth 1432 @ IRE SHOW e N. Y. Coliseum 
CIRCLE 360 ON READER SERVICE CARD 


electronics 





Lafayette Radio 

Lambda Electronics Corp 
LEL, Inc. 

Leach and Garner 
Lincoln Laboratory 
Lockheed Aircraft Corp. 


Lucas-Milhaupt Engineering Co.... 


Magnetics Controls 
Marconi Instruments, 
Markel & Sons, L. Frank 
Markem Machine Co 
McCoy Electronics Co 
McGraw Hill Book Co 
Melabs 

Merck & Co., Inc 
Metronix, Inc 

Microdot, Inc. 
Microsemiconductor Corp. 
Millen Mfg. Co., Inc., James 


Minneapolis Honeywell 
Boston Division 


Precision Meter Division 


Minnesota Mining & Mfg. Co. 
Mincor Div. ; yee 


Minnesota Dept. of Business 
Development , 


Mitsumi Electric Co., Ltd. 
Molectronics 
Moseley Co., F. L. 


Motorola Semiconductor Products, 
Inc. se he ates ae 96, 


Mucon Corp. 


Mycalex Corp. of America 


NRC Equipment Co 
National Vulcanized Fibre Co 


New Hermes Engraving Machine 
Corp. 


Nippon Electric Co., Ltd. 
*Non-Linear Systems, Inc 
*North Atlantic Industries, Inc. 
North Electric Co 
Northeastern Engineering 


Northern Radio Co., Inc. 


Oak Mfg. Co 
Ohmite Mfg. Co 
Operations Evaluation Corp. 


Oster Manufacturing Co., 


PRD Electronics, Inc 


Pacific Semiconductors, 


Penta Laboratories, Inc 


Perfection Mica Co 
Magnetic Shield Div. 


Phileo Western Development 
Laboratories 


Philips Gloeilampenfabrieken, 
N. V. 156, 


Polarad Electronics Corp. 141, 
Potter Instrument Co., Inc 


Potter & Brumfield Div. 


American 
Machine & Foundry Co 7 


Power Designs, Inc 


Power Sources 


Powertron Ultrasonics Corp 


Precision Tube Company 
Premier Metal Products Co. 
Price Electric Corp 


March 10, 1961 


Radiation Inc ; mints 215 


Radio Corporation of America 
175, Back Cover 


"RCA Service Co 

‘Radio Frequency Laboratories, Inc 
Radio Materials Co 

*Raytheon Company 


Commercial 
tems Div. 


Distributor Products 
Equipment Div. 

Industrial Components Div.... 
Machlett Laboratories, 


Microwave and Power Tube 
iv. 


Sorensen & Company. 


*Reeves-Hoffman Div. of Dynamics 
Corp. of America 


*Ribet-Desjardins 

Richey Electronics, Inc. 
Ridgefield Instrument Group 
Rhode & Schwarz 

*Rohn Mfg. Co. 


Rosemount Engineering Co 


San Fernando Electric Mfg. 
‘Sanborn Company 

Sangamo Electric Co 
Sargent and Greenleaf 
Schober Organ Co 
Sealectro Corp 

Segal, Edward 

Selectrons, Ltd. 
Semiconductor Specialists 


Sensitive Research Instrument 
Corp. : 


Servo Corporation of America. 
Shetland Industrial Park, Inc 
Sierra Electronic Corp 

Sigma Instruments, Inc 

Sorensen & Co 

Space Technology Laboratories, Inc 
Spectrol Electronics Corp 
Spencer-Kennedy Laboratories, Inc 
Sprague Electric Co . 6, 30, 
Stamplers Restaurant 

Standard Electric Time Co., The 
Statnetics Corporation 


Sylvania Electric Products, Inc 
Electron Tube Div 65, 66, 67, 


Taylor Electric Co 
Tekko, Inc. 


*Texas Instruments Incorporated 
Semiconductor-Components Division. 


Time Electronic Sales 
Tinnerman Products, Inc 
Tri Metal Works, Inc. 
Transitron Electronic 
Trio Laboratories, Inc. 


Tung-So!l Electric, 


United Aircraft Corp 


Universal Relay Corp 


* See Advertisement in the July 20, 1960 issue 
of Electronics Buyers’ Guide for complete line of 
products or services 





MEASURE 
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Extremely accurate meas- 
urement of low noise figures 
is provided by the AIL Type 
70 HOT-COLD BODY STAND- 
ARD NOISE GENERATOR. 


Utilizes two precision 
matched resistive elements, 
one immersed in liquid nitro- 
gen and one contained in a 
temperature controlled oven, 
to provide accurate tempera- 
ture references for noise fig- 
ure measurement of 


PARAMETRIC AMPLIFIERS 
MASERS 
LOW NOISE PREAMPLIFIERS 


Frequency Range .....0 to 2000 mc 


Relative excess 
noise output 6.83 db 
Referred to 77.3°K 


+0.08 db 
50 ohms 
1.15 maximum 


Price $675 


Accuracy . 
Output Impedance 
VSWR 


For full information write: 





a On a) & = 
INSTRUMENTS 
LABORATORY 


DEER PARK, LONG ISLAND, N.Y. 


A DIVISION OF CUTLER-HAMMER, INC 


CIRCLE 313 ON READER SERVICE CARD 


313 








Give your Products 
MORE RELIABILITY and 
BETTER PERFORMANCE with 


Varian Associates ADVERTISERS INDEX 


*Vector Electronic 


Virginia Electric & Power Co 


Advance Electronics 
Amacco : 

Barry Biectrenics Corp 
Compass Electronics Supply 
Derf Radio Co 

Electra Parts. Inc 
Electric Trading Corp 
Electromatic Equipment Co 
Engineering Associates 

Fair Radio Sales 
Goodheart Co., R. E 


Vitramon, Inc 


ogue 


HERMETICALLY SEALED 
MIL-T-27A i 0% ote peneteie 7 
PULSE TRANSFORMERS aters Manufacturing, Inc 


@ Maximum power efficiency and optimum Groben Supply Co 
pulse performance. 
@ For use in blocking oscillator, interstage Houde Glass Co 
coupling and low level output circuits. Klein, Manuel 
@ Ruggedized construction — Grade 4. Lectronic Research Laberatecton Inc 
@ Series or parallel connection of windings Liberty Electronics, Inc 
for optimum turns ratio. Monmouth Radio Labs 


db . Page Electronics 
DM-01 TT DM- 8 DM-20 DM-18 


Radio Research Saetrement Co. 
Pulse Voltage Chor. Imp 


Reliable Electric Motor Repair Co 
Sagal Co.. Leo 
Kilovolts Ohms | Symphony Electronics 

_ oi AOE: Rn 

0.25/0.25/0.25 250 | TAB 
HH 

TFARX3SYY | 0.25/0.25 250 

TFARXSYY | 0.5/0.5/0.5 250 


TFARX35YY | 0.5 250 
| trarxasyy | 5/0.5 f 
MPT- @ | Trarxasyy ~ 0.5/0.5 : 
[met 7 | trarxasyy| 0.7/0.7707 | EMPLOYMENT OPPORTUNITIES. 292-305 
[mer- 8 | Teanxasyy | i | EQUIPMENT 
MPT. 9 | TFARX35YY 0/1.0 } (Used or Surplus New) 
MPT-10 | TF4RX35YY 1.0 For Sale 

TF4RX35YY 0/1.0 WANTED 


MPT-11 
MPT-12 | TF4RX35YY |0.15/0.15/0.3/0.3 Equipment 
i hates ainlt 


t 


estinghouse Electric Corp 


eston Instruments 


* See Advertisement in the July 20, 1960 issue 
of Electronics Buyers’ Guide for complete line of 
products or services. 





Cat. No MIL Type 
MPT. 1 | TFARX3SYY | 
MPT- 2 | 
MPT- 3 | 
MPT- 4 | 
MPT- 5 


Universal Relay Corp 
Warren Distributing Co 
Western Engineers 
Wilgreen Industries, Inc... 


Professional Services 








CLASSIFIED ADVERTISING 
J. Eberle, Business Mgr 














This index and our Reader Service Numbers are pub- 
lished as a service. Every precaution is taken to mak« 
them accurate, but ELECTRONICS assumes no re- 
sponsibilities for errors or omissions. 









































Ruggedized, 


MIL STANDARD 
POWER & FILAMENT TRANSFORMERS 


__ Primary 105 5 125 V 50-60~ 

___ Appl | MIL Sta.] MIL Type 
[ Plate & Fil. | 90026 | TF4RXO3HAOOI 
| Plate & Fil. | 90027 | TF4RX03JB002 
Plate & Fil. | 90028 | TF4RXO3KBO06 
| Plate & Fil. | 90029 | T 4RX03LB003 


| Plate & Fil. ~T 90030 03 y 


| Plate 90031 
Ban. ~ 
Plate 90032 











electronics 


TF4RXO2KBO01 
TF4RX02LB002 


= | 90036 | TF4RXO2NBOO3 


“Filament 90016 — vere EB002 
“Filament 90017 — 
~ Filament” 90018 TeaRKGlFaooa 


90019 TF4R X01 HBOOS 





Audit Bureau Associated Business 
of Circulatior 





Publications 








Audited Paid Circulation 


Filament _ 


Filament 
Filament 
Filament 


Filament 





Filament 


” Filament 


aa + a 
90021 
90022 


Ruggedized, 


Mi 


L STANDARD 


AUDIO TRANSFORMERS 


“ = a 
[cor No | imped level—ohms Appi 


4816 


"600 Split 
135,000 C1 


~ 600 “Split 
600 Split 


600 Split 
7,600 Top 
00 


600 Split 
Pri. 24,000 C.T 
| Sec 600 Split 





600 Split 


— | - 


Pri. 60.000 CT. 


——— 
| MIL Std} MIL Type | 
| Interstoge| 90000 Wranxi sa100 


ae vs | ~ 90001 |TF4RX16AJ002 


——+— —— 
| 90002 | [TF4RX10AJ001 


= — EEE 
Motch all 90003 TF4RX16AJO01 





— —— | 
Output 90004 |TF4Rx1342001 | 
| 


JOurpur 
} 


—~—--4+— - -—__j 
90005 a 


— —+—______ — — 
Output 90006 [TF4RX13AJ003 


a — oe | — 
Output | 90007 |TF4RX13AJ004 


- ——_—_—__| 
90008 [TF4RX13AJ005 





Partial listing only. Send for new ea 


FREED-TRANSFORMER CO., INC. 


1722 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 


90023 TF4RX0O1 KBOO9 
E 90024 X01 JBO12 
90025 TF4RXO1KBO13 








BRUCE A. WINNER, 
Advertising Sales Manager 


R. S. QUINT, Assistant Publisher Buyers’ Guide 
and Business Manager; FRED STEWART, Pro- 
Manager; B. ANELLO, Marketing 
Service Manager; RICHARD J. TOMLINSON, 
Production Manager; GEORGE E. POMEROY, 
Classified Manager; HUGH J. QUINN, Circu- 
lation Manager. 


motion 


ADVERTISING REPRESENTATIVES: NEW YORK 
Donald H. Miller, Henry M. Shaw, George F. 
BOSTON William S. Hodgkinson, 
Donald R. Furth; PITTSBURGH David M. 
Watson; PHILADELPHIA Warren #. Gardner, 
William J. Boyle; CHICAGO Harvey W. 
Martin J. Gallay; CLEVELAND 
P. T. Fegley; SAN FRANCISCO T. H. Carmody, 
R. C. Alcorn; LOS ANGELES D. A. McMillan, 
Marshall DENVER J 


Werner 


Wernecke 


Freeman Patten; 


~<—CIRCLE 314 ON READER SERVICE CARD 


ATLANTA M. Miller; HOUSTON Joseph A. 
Page; DALLAS Robert T. Wood; LONDON 
Edward E£. Schirmer; FRANKFURT Stanley R. 
Kimes; GENEVA Michael R. Zeynel 


BRANCH OFFICES: National Press Bidg., Wash- 
ington 4, D.C.; McGraw-Hill Bldg., Copley 
Square, Boston 16; Four Gateway Center, 
Pittsburgh 22; Six Penn Center Plaza, Phila- 
delphia 3; 520 North Michigan Avenue, Chicago 
11; 55 Public Square, Cleveland 13; 68 Post 
Street, San Francisco 4; 1125 West Sixth St., 
los Angeles 17; 1740 Broadway, Denver 2 
1301 Rhodes-Haverty Bldg., Atlanta 3; 901 
Vaughn Bidg., Dallas 1; Prudential Bldg., Hol- 
combe Bivd., Houston 25; McGraw-Hill Pub- 
lishing Co., Ltd., 34 Dover Street, London, 
England; 85 Westendstrasse, Frankfurt/Main; 
2 Place de Port, Geneva. 
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This unique’ extra’’ 


fifth digit... 








+ 1645.4 
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The KIN TEL Model 501B 4-digit, over-ranging digital voltme- 
ter measures DC from + 0.0001 to + 1000.0 volts to an accuracy 
within 0.01% of reading +1 digit. An extra fifth digit in the 
left decade indicates “0” or “1” to provide ten times greater 
resolution at decade (1, 10, 100) voltage points than standard 
4-digit voltmeters. Ranging and polarity indication are en- 
tirely automatic. The measured voltage, decimal point and 
polarity symbol are displayed on an in-line readout in a single 
plane—no superimposed outlines of “off” digits 

An adjustable sensitivity control permits decreasing sensitiv- 
ity to allow measurement of noisy signals. Ten-line, parallel 
input printers can be driven directly, and converters are avail- 
able for driving other types of printers, typewriters, and card 
or tape punches. The input may be floated up to +300 volts DC 
without affecting accuracy, up to +500 volts DC and keep an 
accuracy within 1 digit of that specified. Stepping switches 
are energized by DC as in telephone service to provide long, 
trouble-free operation (covered by warranty for two years). 
The 501B is one of a complete line of KIN TEL digital instru- 
ments. Others include AC converters, AC and DC preamplifiers, 
ratiometers, comparators, and multi-channel input scanners. 


5725 Kearny Villa Road, San Diego 11, California, Phone 


IMPORTANT SPECIFICATIONS 


Display...Six decades display 5 digits 

(Left digit ‘‘O"’ or ‘‘1"’ only), decimal point, 

polarity symbol. Ranging and polarity indication are 
automatic. Projection system readout employs 
bayonet-base lamps with 3000-hour minimum life 
rating. Readout contains no electronic circuitry 

and can be remotely mounted 


Automatic Ranges...+0.0001 to +1000.0 

volts DC in four ranges: 0.0001 to 1.9999; 02.000 
to 19.999; 020.00 to 199.99; 0200.0 to 1000.0 
Accuracy...0.01% +1 digit (of reading) 

Input Impedance...10 megohms on all ranges at null. 
Reference Voltage... Chopper-stabilized 

supply, continually and automatically referenced 
to standard cell 

Stepping-Switch Drive ...DC voltage within 
stepping-switch manufacturers rating applied 

by transistor drive circuit at rate of 
approximately 20 steps per second 


Controls ...Three: on-off; sensitivity; and mode of 
operation (standby, normal, print auto, print remote), 
Printer Drive... Built-in for parallel input 

printers. Automatic or remote. 

Dimensions and Net Weights...Contro! unit: 

45 Ibs,5%”Hx19”"Wx 16”D 

Readout: 10 Ibs, 342”H x 19”W x 9”D. 


Price: $2995 


: BRowning 7-6700 





RCA SUPER POWER TUBES 
For Widest Choice at Highest Power 


RCA SUPER POWER TUBES are 
now available in a new, wide choice 
of ratings for CW, Pulse, and Hard- 
Tube-Modulator Applications. 


Electron optics—ingeniously | 


coupled with mechanically and 
electrically rugged envelope 
structure—enable you to develop 
unprecedented levels of power 
with straight-forward circuitry. 
Cumbersome magnetic field 
beam-focusing is not required. 
X-ray shielding is not required 


take the extra load in stride—re- 
gardless of complexity of data 
impressed on the carrier. 
Extensively proved in com- 
mercial and military applica- 
tions, RCA Super Power Tubes 
today can be supplied in a variety 


in essentially all applications. 
Phase stability (less than 0.25 

per 1 % change in supply voltage) 
meets exacting requirements in 
every application where phasing 
is a major parameter. Where 
sophisticated modulation is re- 
quired, RCA Super Power Tubes 


RCA Super Power Tubes have 
made operation with conven- 
tional circuit tuning techniques 
a practical reality in high-power 


UHF. 


of types, and ratings. Variants of 
many types also can be supplied 
for specific application. For com- 
plete information, get in touch 
with the RCA Field Office near- 





APPLICATION 


Typical 
Pulse Typical 
Power Plate | Typical) Pulse 
Output at - | Kilo- Duty | Width 


Prototype Frequency volts | Factor} wSec 


Description 
a5 Beam Power Tetrode | 14Kw/400M 
6448 Beam Power Tetrode 


6806 Beam Power Tetrode 


Beam Power Tetrod 





Beam Power Tetrode 70Kw 


450M¢ 





Shielded-Grid Triode | S00Kw/425Kc 


Shielded-Grid Triode 500Kw /110M 








Double-Ended Triode | 75Kw 550M 


| Double-Ended Triode 300Kw 425M 


| |_9.¢ ; \ & ‘ 
PULSED RF APPLICATION est you. Or write: Marketing 
rode | 180Kw/450Mc | _ 57 | 2a* 0.06 | 2000 Manager, RCA Industrial Tube 
~~ +—,-| Products, RCA Electron Tube 


0.06 | 2000 Division, Lancaster, Pa. 
0.005 20 
0.05 200 RCA Electron Tube Division Field Offices 
ane INDUSTRIAL TUBE PRODUCTS SALES 
oe NEWARK 2, N. J., 744 Broad St., HUmboldt 5-3900 « 
oe Tae CHICAGO 54, ILLINOIS, Suite 1154, Merchandise 
0.09 | 2000 Mart Plaza, WHitehall 4-2900 » LOS ANGELES 22 
CALIF., 6801 E. Washington Blvd., RAymond 3-8361 « 
BURLINGAME, CALIF., 1838 EI Camino Real 
OXford 7-1620 

GOVERNMENT SALES 
HARRISON. N. J., 415 S. Fifth St.. HUmboldt 5-3900 
« DAYTON 2, OHIO, 224 N. Wilkinson St., BAldwin 
6-2366 »« WASHINGTON 7, D.C 1725 K St 
N.W., FEderal 7-8500 





0.05 2000 


w/440Mc | 0 | = 0.06 4 2000 
5Mw /250Mc 0 006 25 
5Mw/250Mc | )0 35 0.02 20 











Broadband | 


5Mw /425Mc 0 | 0 0.008 20 
| 385-465 


5Mw 0.008 30 


Double-Ended Triode 5Mw/900Mc 

















200-1300 | 20 0.01 10 


HARD-TUBE MODULATOR APPLICATION 


Shielded-Grid Triode | 11Mw | ] 40 0.05 | 2000 
| j 
Beam Triode 44Mw | | - |40 0.005 20 


Type Nu **Screen-and-Grid-Pulsed Amplifier Service 


4%) The Most Trusted Name 
in Electronics 


5949 
21 
3 


58 





® KADIO CORPORATION OF AMERICA 








Visit us at The IRE Show Booth 1602-1608, 1701-1707 

















